NEW YORK, JULY 2, 1912 


Fixed Prices 


N the good old days you bought your suit 
of clothes for the lowest price you could 
induce the merchant to accept. If you were 
shrewder than he you came out ahead. It 
was the universal custom to wrangle and 
haggle over practically everything you bought. 


One day a retail merchant came along who 
had the courage of his convictions. He set 
a definite value on every suit he had for sale 
and marked the price in plain figures. If 
you found a suit you liked and the price fitted 
your pocketbook, you bought. If not, there 
was the end of it. 


People liked his plan; it saved time and it 
bred confidence. This man was successful 
and it was not long before all his compet#ors 
were: following his lead. Today, the fixed- 
price plan is practically universal in many 
lines of trade. Automobiles are sold, not for 
what they will bring, but for a definite, pre- 
determined price based upon the cost of man- 
ufacture, the quantity manufactured and the 
cost of selling. 


The fixed price is not extensively used in 
the sale of many pieces of power-plant ap- 
paratus, although it could be used to advan- 
tage both for the manufacturer and the pur- 
chaser. Engines, turbines, dynamos, motors, 
boilers, pumps, stokers, and other similarly 
well standardized pieces of apparatus, all 
could be sold for a fixed price. There are 


few good reasons indeed why the manufactur- 
ers of such apparatus should not publish a 
set of net prices just the same as the clothing 
man, the furniture man, et al. 


We know of dozens of cases where the-en- 
gine man, the boiler man or the stoker man, 
as the case might be, has deliberately added 
20 or 25 per cent. to the price he hoped to get, 
simply for the purpose of cutting it off again 
at the vigorous urging of the purchaser, thus 
permitting the latter to feel that he had done 
a fine stroke of business and saved himself 
some money. What a piece of monkey-shine 
for male adults to be indulging in! 


The fault for such a state of affairs lies with 
both the manufacturer and the purchaser, 
although neither likes it over much. The 
former is reluctant to put in his best bid first 
for fear that if he does so, and by some lucky 
chance he has not the usual brisk competi- 
tion, he may have to take less for his product 
than he could have obtained. The latter is 
so accustomed to find that he can play one 
bid against another to his own apparent ad- 
vantage that he has never stopped to reason 
out the true state of affairs. 


We predict that some manufacturer, grow- 
ing tired of the present barbarous selling meth- 
ods, will come out with a fixed-price policy. 
And we further predict that he will be so suc- 
cessful that others will rapidly fall in line. 
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Limiting Efficiencies of Steam Plants 


In every heat-engine plant there are 
two efficiencies to be considered—one 
absolute, the other relative. Absolute 
efficiency is the ratio of work output to 
heat input. It has two values in every 
case, first, the actual or realized value; 
second, the ideal. The latter represents 
the limit of the attainable (never 
reached), or the performance of an ideal 
heat engine under the controlling condi- 
tions. Dividing the actual by the ideal 
performance, gives the relative efficiency, 
sometimes called the efficiency ratio. 
These general ideas may well be illus- 
trated by an example. 

Example 1. Suppose that a condensing 
plant consumes 12.5 pounds of dry satu- 
rated steam per horsepower-hour at 165 
pounds absolute pressure corresponding 
to 366.1 degrees Fahrenheit, from feed 
water at 149.1 degrees. From the steam 
tables, the total heat of one pound of 
dry steam at 165 pounds absolute is 
found to be 1195.4 B.t.u., while the heat 
in one pound of water at 149.1 degrees is 
116.9 B.t.u.—both these quantities being 
measured above 32 degrees. Then the 
heat of formation, or that received from 
the fire per pound of steam is 


1195.4 — 116.9 = 1078.5 B.t.u. 


As to output, one horsepower for one 
hour equals 

60 x 33,000 = 1,980,000 foot-pounds 
of work done. Reducing this to heat 
units by dividing by 778, the amount 
of heat converted into work is 2545 B.t.u. 
This work being credited to 12.5 pounds 
of steam, the output per pound is 


2545 ~ 12.5 = 203.6 B.t.u. 


Then the absolute thermodynamic effi- 
ciency of the plant is 


203.6 
1078.5 

or 18.88 per cent. 
To obtain the ideal efficiency, the 
pressure or temperature of the exhaust 
steam must be known. Let this tempera- 
ture be 90 degrees, corresponding to a 
pressure of 0.696 pound absolute, or to 
a vacuum of 28.50 inches when the 
barometer is at 29.92 inches. With heat 
received from the fire after the general 
manner of the ordinary boiler, or with 
the Rankine cycle of ideal steam-engine 
operation, the output would be 334.6 
B.t.u. per pound of steam. (This quan- 
tity is the difference between the total 
heat in one pound of the steam at 165 
pounds absolute and the heat after 
adiabatic expansion to 0.696 pound ab- 
solute.) If the ideal output, or the best 
that could be done under perfect con- 
ditions of working, is 334.6 B.t.u. per 
pound of steam, while the actual output 
is 203.6 B.t.u., the relative efficiency will 
be 


= 0.1888 


By Prof. R. C. H. Heck 


The influence of feed-water 
temperature upon absolute effi- 
ciency and calculations show- 
ing that the best efficiency at- 
tainable is that based on the 
steam consumption of the main 
engine with feed water at the 
temperature of its exhaust. 

The low thermal expenditure 
of operating steam pumps is 
shown when their exhaust can 
be used to heat the feed water. 


203-6 — 0.608 
334.6 
or 60.8 per cent. 

It will be noted that only that part 
of the plant is considered which has to 
do with the use and application of heat, 
after it has been received from the fire. 
Boiler and furnace efficiency, in generat- 
ing heat by combustion and in transfer- 
ring it to the working medium (water and 
steam), is another matter. 


LIMIT OF ABSOLUTE EFFICIENCY 


The present purpose is not to show 
how ideal performance and efficiency are 
derived by logical processes, but to keep 
much nearer the practical side of the 
problem and consider how actual effi- 
ciency is related to feed-water tempera- 
ture, and how the latter is determined by 
the combined influences of the main en- 
gine and of auxiliaries. Assuming the 
steam consumption to be fixed by operat- 
ing conditions which are outside of this 
discussion, the following proposition is to 
be established: 

If the heat of steam formation be de- 
termined from feed water of the tem- 
perature of the main exhaust, and if the 
steam consumption of the main engine 
alone be used in calculating the output, 
the resulting thermodynamic efficiency is 
the highest of which the plant is capable. 

The best that can be done with any 
combination of auxiliaries and feed-water 
heater is to approach this upper limit. 
As stated, the proposition meets the 
simpler case in which the main engine 
can return heat to the boiler only from 
its exhaust; a broader specification, 
covering such action as the return of hot 
water from steam jackets, will be dealt 
with later. 


PLANT WITH STEAM-DRIVEN PUMPS 


Example 2. Continuing the controlling 
data of the first example, let the 12.5 
pounds of steam per horsepower-hour 
be divided into 11.8 pounds consumed 


by the main engine and 0.7 pound by 
the feed and condenser pumps. Then 
the limiting efficiency as just defined 
would be calculated for a steam con- 
sumption of 11.8 pounds, from water 
at 90 degrees. The heat input per pound 
of steam is the total heat minus the heat 
in the feed water, or 
1195.4 — 57.9 = 1137.5 B.t.u. 
while the output is 
2545 — 11.8 = 215.7 B.t.u. 
then the best efficiency is 


215-7 
1137-5 
or 18.96 per cent. ‘ 
Suppose, first, that the exhaust from 
the pumps is turned into the main con- 
denser or otherwise wasted, and that 
water is fed to the boilers at a hotwell 
temperature of 90 degrees. Under this 
condition the whole 12.5 pounds of steam 
must be charged, cutting the output to 
203.6 B.t.u., while the input remains 
1137.5 B.t.u. The resulting efficiency then 
is only 


= 0.1896 


__ 2036 
1137-5 
or 17.90 per cent. 

Of course, no properly arranged plant 
would operate in such a fashion; instead, 
the exhaust from the auxiliaries would 
be used to heat the feed water. Sup- 
pose that these pumps consume 45 
pounds of steam per horsepower-hour 
of their own development, or convert in- 
to work 


2545 — 45 = 56.5 B.t.u. 


per pound of steam. Assume further 
that 25 B.t.u. are lost by radiation from 
each pound of steam passing through the 
pumps. Then the total heat carried by 
the pound of pump exhaust will be the 
original heat, 1195.4 B.t.u., less 56.5 
turned into work and 25 lost, or 
1195.4 — 81.5 = 1114 B.t.u. 


Temporarily disregarding the need of 
removing cylinder oil, let 0.7 pound of 
this exhaust combine with 11.8 pounds 
of hotwell water at 90 degrees; the re- 
sulting water will have some temperature 
t, to be found by equating the heat from 
the steam with the heat absorbed by 
the water, or by the equation 
0.7 [1114 — (¢ — 32)] = 11.8 (t — 90) 
whence 

12.5 ¢ = 1864, or t = 149.1 degrees 


This is the feed temperature which was 
used in the first example. 

An instructive comparison can be made 
by considering the heat input per horse- 
power-hour under different conditions. 
Thus for the main engine alone, which 
uses 11.8 pounds of steam and is capable 
of returning feed water at 90 degrees, or 
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which requires 1137.5 B.t.u. per pound of 
steam, the heat received is 


1137.5 K 11.8 = 13,420 B.t.u. 


For the combination of engine, pumps and 
feed-water heater, which uses 12.5 pounds 
of steam from water at 149.1 degrees, 
the corresponding heat supply is 

1078.5 + 12.5 = 13,480 B.t.u. 


From these numbers can be obtained the 
same efficiencies that have already been 
worked out with heat quantities per 
pound of steam, namely; 


Emax = er = 0. 1896 
and 
— ~7545_ — 9.1888 
13,480 


as in the first example. 

The difference of 60 B.t.u. between the 
numbers 13,480 and 13,420 represents 
the thermal cost of operating the auxil- 
iaries. It is about 0.7 of the 81.5 B.t.u. 
taken as the combined useful conver- 
sion and radiation loss of the steam. 
Comparing it with the supply 13,420, the 
percentage cost of the auxiliaries is only 


60 + 13,480 = 0.0045 


or 0.45 per cent., as against an apparent 
steam cost of 


0.7 + 12.5 = 0.056 


or 5.6 per cent. 

In calculating these results, several 
minor sources of loss have not been 
taken into account. First of all, water 
from the condenser at full exhaust tem- 
perature—whether condensate or new 
water passed through a surface heater 
ahead of the condenser—is hardly at- 
tainable; there will probably be a de- 
ficiency of at least five degrees, and it 
may be much larger. An oil separator 
will remove from the pump exhaust con- 
siderable water, which will carry some 
heat with it. Radiation from the feed 
pump and feed piping will also cause a 
small loss. 


POWER-DRIVEN PUMPS 


The scheme which has been under dis- 
cussion may now be compared with that 
of using power-driven pumps. These 
are either coupled to the main engine, 
as in many pumping-engine and marine 
plants, or are driven by motors as in 
some steam-electric plants. Whatever 
power they absorb is either directly or 
indirectly subtracted from the useful out- 
put of the unit. So far as the engine side 
of the plant is concerned, elimination of 
steam-driven pumps means the return of 
feed water at or below exhaust tempera- 
ture. In the second example the first 
case, that of 11.8 pounds of steam per 
horsepower-hour, would correspond to 
the feed water at a maximum tempera- 
ture of 90 degrees; but, as just stated, 
the efficiency of 0.1896 or a little less at 
the engine would be diminished to the 
extent of the power consumed by the 


pumps. The use of a live-steam heatet 
or of an injector, either one giving the 
boiler the advantage of hot feed water, 
would not appreciably affect the thermo- 
dynamic relations, since both simply take 
heat from the boiler and put it back 
again. If an economizer be included in 
the plant, it would be considered a part 
of the boiler, sharing in the function of 
abstracting heat from the fire. 

The contrasting points of the two types 
of arrangement may be summarized as 
follows: 

With steam pumps, provided that they 
are not excessively wasteful, all their 
exhaust may be condensed by the main 
feed, and the heat rejected by the pumps 
may thus be returned into the main cir- 
cuit. Consequently, the power developed 
and applied by these auxiliaries costs 
only its own thermal equivalent, plus 
secondary losses in oil removal and in 
radiation. If the latter could be re- 
duced to zero, these minor members of 
the plant would have unit efficiency. 

With power pumps, the percentage of 
power consumed will be much less than 
the percentage of steam used by the 
other type of auxiliaries; but since this 
power is produced at only the efficiency of 
the main engine, say from 17 to 22 per 
cent. in good practice, its thermal cost 
is much higher than in the other case. 

The conditions assumed in the example 
correspond with a pump power equal to 
about 1.6 per cent. of that of the en- 
gine, as may be shown by the following 
example: 

With independent steam-driven pumps, 
the pump output per engine horsepower 
requires 0.7 pound of steam, at the hour- 
ly rate of 45 pounds per pump horse- 
power. Using the power developed at 
the engine rate of about 12 pounds per 
hour, the work of the pumps would be 
done by 


12 

4s X 0.7 = 0.19 pound 
of steam, which is 1.6 per cent. of 12 
pounds. 

“One and six-tenths per cent. of 2545 
B.t.u. is 40 B.t.u.; and with a thermo- 
dynamic efficiency of 0.19 for the en- 
gine, this would require a heat supply of 
more than 200 B.t.u.. This is high com- 
pared with the 60 B.t.u. deduced in the 
second example for steam-driven pumps 
with complete utilization of the pump 
exhaust. 


FEED TEMPERATURE 


In short, what has been discussed is 
the influence of feed-water temperature 
upon thermodynamic efficiency. The point 
emphasized is the determinative influence 
of the main engine, or of the tempera- 
ture which it alone (with its condenser) 
can give to the water delivered to the 
boiler. In the simpler cases the limiting 
or ideal feed temperature from the en- 
gine (never quite attained) is that of 


3 


the exhaust steam. If the engine has 
steam jackets or reheaters in its re- 
ceivers, and can therefore return hot 
jacket water, the ideal feed temperature 
is higher. 

Example 3. With the engine using 
11.8 pounds of steam per horsepower- 
hour, let 10 per cent. be condensed in 
the jackets and reheater, for simplicity 
at the full initial temperature of 366.1 
degrees, the exhaust temperature re- 
maining 90 degrees. What will be the 
ideal feed-water temperature due to the 
engine ? 

Solution. At 366.1 degrees the heat 
in one pound of water is 338.1 B.t.u. 
above 32 degrees, or 


338.1 — 57.9 = 280.2 B.t.u. 


above water at 90 degrees. The 1.18 
pounds of jacket water, if there were no 
lowering of its temperature by radiation, 
would carry 330.6 B.t.u. above 90 de- 
grees. This would raise the whole 11.8 
pounds of feed water (including that 
from the jackets) through 
330.6 — 11.8 = 28.1 degrees 

or to 118.1 degrees Fahrenheit, which is 
therefore the ideal feed temperature 
sought. Diminishing the input by 28.1 
B.t.u., or from 1137.5 to 1109.4 per pound 
of steam, while keeping the output at 
215.7, the limiting efficiency is raised to 


Emax = 5509.4 


Motor Driven Pump and 
Receiver 


On the motor-driven centrifugal pump 
and receiver shown herewith the lever 
arm at the end of the cast-iron receiver 
is balanced on the inside of the receiver 
by a float and the pos'tion of the arm is 
changed with the rise or fall of the water 


PUMP AND RECEIVER 


level. The outside end of the arm is 
attached to the electrical device con- 
trolling the motor. When the water has 
risen in the receiver to a predetermined 
point the motor is started automatically 
and the water is pumped out. The set 
is manufactured by the Advance Pump 
& Compressor Co., Battle Creek, M’ch. 
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Substituting Gas and Oil for 
Coal 


By C. A. TUPPER 


The Fort Smith Light & Traction Co., 
which took over the properties of two 
competing local companies in Fort Smith, 


Ark., some years ago, offers an interest- 


ing example of systematic improvement 
in power-plant operation, particularly as 
the results obtained were secured with- 
out heavy additional investment. Among 
these changes the most interesting to the 
practical operating man is the use of 
natural gas under the boilers, displacing 
coal, and the installation of an auxiliary 
oil-burning system. 


FURNACES 


Each of the furnaces as now equipped 
has 15 burners of the Kirkwood type, 


POWER 


horsepower, is utilized whenever the de- 
mand for the gas, which is largely con- 
sumed locally, causes the pressure to 
fall off, or anything else occurs tending 
to interrupt the supply. The oil burners 
are also of the Kirkwood type, manu- 


factured by Tate, Jones & Co., of Pitts- 


burg. Live steam from the boilers, re- 
duced through a valve to 35 lb. pres- 
sure, is mixed with the oil in an annular 
chamber and from the latter the jet 
emerges through a flattened nozzle, giv- 
ing a “fish-tail” effect to the flame. 


BOILERS 


The five boilers are of the Aultman & 
Taylor type, the furnaces being fitted 
with brick checkerwork. In the boiler 
room only one head fireman and an-at- 
tendant are now required for a 12-hour 
shift, whereas four or five times that 
number would be necessary if coal were 


INTERIOR OF BOILER ROOM, SHOWING GAS AND OIL BURNERS 


consuming about 25 cu.ft. of gas per 
second when turned on full. The sup- 
ply is brought to the furnace by 8-in. 
piping, from which 2-in. tubes branch 
off to the burners. Here the required 
heat is regulated to a certain extent by 
the length of the flame, but principally 
by the number of burners in service. Air 
mixture is effected by a rotating cham- 
ber, forming part of the burner, through 
which the gas passes, and by means of 
a suitable gate opening in the mixing 
chamber, the admission of air is regu- 
lated so that the gas burns with a bright 
blue flame. Provision has also been 
made for automatic regulation of the 
gas supply from the boilers. 

Between and underneath each five gas 
burners is an oil spray nozzle. This 
system, taking about ™% gal. of oil per 


used as fuel. Boiler-feed water is taken 
from the city mains as any supplied from 
the Arkansas River would have to be 
filtered, and this also dispenses with feed 
pumps. In the steam system a pressure 
of 125 lb. is maintained. 


ENGINE ROOM 


In the engine room are installed non- 
condensing engine-driven units aggregat- 
ing 5200 hp. These are divided between 
two-phase, 60-cycle, 2300-volt generators 
for commercial power and lighting ser- 
vice, and direct-current railway gen- 
erators wound for 550 volts. There is 
also a 350-kw. motor-generator set, 
through which current for either system 
can be taken from the other. 

The great gain effected by the intro- 
duction of gas and oil in place of coal 
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has been not so much in the lower cost 
of the fuel as in the simplicity and 
convenience of operation, with greatly de- 
creased attendance. There have also been 
eliminated the expense of handling coal 
and ashes, of which the cost of bring- 
ing the gas and oil to the furnaces is but 
a fraction. Furthermore, deterioration 
has been reduced to a minimum and there 
is a total,absence of dust and smoke. 


SYSTEM 


The oil used in the plant is kept in a 
ventilated underground tank, surrounded 
by coils through which exhaust steam 
can be passed in winter when necessary 
to maintain the proper temperature. 
Duplex pumps are used for forcing the 
oil to the furnaces, with suitable regu- 
lation of pressure; and relief valves in 
the piping system, set at 45 lb., prevent 
an oversupply, with an automatic return 
to the tank, including all drips or over- 
flow. The natural gas comes in directly 
from the field pipe line and enters 
through a reducing valve at 15 lb. pres- 
sure. Both the oil and gas are metered 
in transit. 

In supplying and controlling the fuel 
care has been taken to avoid danger 
from fire or explosions, including a steam 
blanketing system and arrangements for 
quickly emptying the oil tanks in case 
of hazard. 


Boiler Explosions at Sea 


The danger of boiler explosion on board 
ship is not as serious as the same dan- 
ger ashore, in power houses or factories 
and office buildings, says Capt. Hobson 
in the Engineering Magazine. 

Due precautions, particularly in the ef- 
ficiency of fire-room personnel, will re- 
duce this danger to a minimum of only 
secondary importance, in most cases. But 
this cannot be said of the “Titanic”; her 
boilers were out close to the sides of 
the ship, with no inner skin to protect 
them. The boiler spaces extended for 
over a third of the ship and the bodies 
of the boilers themselves offered a target 
covering a considerable part of this space. 
A craft of comparatively small size, col- 
liding perpendicularly or even obliquely 
in this space, would have easily reached 
a boiler. 

In collision, the “Titanic” ran about as 
much danger from being blown up by 
a boiler explosion as from sinking from 
the inflow of water. No boiler located in 
the wings should be left without the pro- 
tection of a partial longitudinal bulkhead, 
or at least an inner skin on the side. This 
risk on the “Titanic,” though not great, 
was unnecessary. At very tittle cost and 
no difficulty, the inner skin could have 
been carried up the sides in the boiler 
spaces as far as the lower deck. In fact, 
it would have been good protection to 
take the same precaution in the engine- 
room space. 
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Combustion and Flue Gas Analysis 


The predominating factor in the eco- 
nomical operation of a steam-generating 
station is combustion, and on the aver- 
age, over 50 per cent. of the money spent 
for the production of power is consumed 
in supplying the boiler room. It would 
seem, then, that this is the end to “get 
after,” if for no other reason than a 
monetary one. A prominent power super- 
intendent told the writer not long ago 
that if he built any more power plants he 
would put the engineer’s office in the 
boiler room. 

The greatest loss in the operation of a 
steam boiler is made up of two factors, 
viz.: (1) the sensible heat of the escap- 
ing flue gases, and (2) the potential heat 
of the combustible constituents of these 
gases. This loss varies from 10 to 50 
per cent. of the total heat contained in 
the fuel, and as a large percentage of 
this loss is avoidable, it would seem 
that too much study and attention could 
not be given to the subject of economical 
combustion. 


Loss DuE TO Excess AIR 


It is readily seen that by increasing 
the air supply above the amount theo- 
retically required for perfect combustion, 
the number of heat units carried up the 
stack by the waste gases also increases. 
The number of units lost in this way in 
the hot gases is determined by multiply- 
ing the difference between the tempera- 
tures of the stack gases and the air sup- 
plied to the furnace by the number of 
pounds of air supplied per pound of 
coal, plus the weight of combustible 
burned per pound of coal, times the 
specific heat of the gases. The loss varies, 
then, directly as the stack temperature. 
The excess air reduces the percentage of 
CO, in the gases, and makes it equal to 
the maximum possible percentage of 
CO., divided by the number of times the 


By Charles M. Rogers 


Brief outline showing theoreti- 


cal relation between percentage 
of CO, and boiler efficiency. 


Some charts giving actual re- 


sults of flue-gas analyses. 


theoretically required amount of air is 
supplied, when no CO is present. This 
loss varies therefore inversely as the 
percentage of CO. in the gases. 

The loss caused by the gases carrying 


off potential heat contained in the com- 
bustible constituents would naturally not 
depend upon the temperature of the 
gases. And the stack temperature alone 
can hardly be relied upon as indicative 
of high or low efficiency in that so many 
factors, such as dirty heating surfaces, 
air infiltration, etc., enter as functions of 
its rise and fall. 

Since the sensible heat lost in the 
waste gases decreases as the percentage 
of CO, increases, then, other things be- 
ing equal, a high percentage of CO. is 
conducive to high efficiency. 

The curves in Fig. 1 were plotted from 
actual results obtained with a boiler 
equipped with a water meter, coal 
weigher and CO, recorder. They serve 
as a good illustration of how the boiler 
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Fic. 2. SERIES OF FLUE-GAS ANALYSES SHOWING RELATION BETWEEN 1HEORETI- 
CAL AND ACTUAL PERCENTAGES 
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Fic. 1. RELATION BETWEEN BOILER EFFICIENCY AND PERCENTAGE OF CO; 


IN FLUE GASES 


efficiency varies directly as the percent- 
age of CO., and are but one case of many 
that show this relation distinctly. 


INCOMPLETE COMBUSTION 


It is well known that with a high per- 
centage of CO. there is danger of an ac- 
companying loss from incomplete com- 
bustion due to the formation of CO. This 
depends to a great extent upon the fur- 
naces, fuel, draft and other general con- 
ditions. Apropos of this, the proper 
thing to do is to attain a comparatively 
high percentage of CO., which repre- 
sents a gain that more than offsets any 
loss due to incomplete combustion. 

Unfortunately, the writer ha; not been 
able to find any definite relation exist- 
ing between the CO. or O and CO. The 
sum of these three constituents varies 
with the completeness of combustion, 


composition of the fuel, and to some ex- 


4 
= 
‘ 
a" 
7 
| 
5 
2 
7 
2 
‘et 
4 
3 


15 | | 
Ca, 
Thon 
13 
12 
11 
10 
8 4 “a 
6 L 
5 Ox 
2 
Carbon |\Monoxide (CO) 
0 | | | 


6 


tent with the temperature at which the 
gases are analyzed, as moisture is cal- 
culated as nitrogen and therefore brings 
the sum below 21. Since all the oxygen 
which combines with hydrogen forms 
water vapor, which is condensed, for a 
fuel which contains hydrogen, as does 
coal, the sum of the oxygen components 
will always be less than 21 per cent. 
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Fic. 3. TWENTY-SEVEN ANALYSES FROM 
500-HP. BOILER 


Thus, it will be noticed upon referring 
to Figs. 2, 3, 4 and 5, that by adding 
together the percentages of the oxygen 
components at the left of the chart, the 
sum rarely exceeds 19, while on the 
right in Fig. 2 it approaches 21, the per- 
centage of oxygen in the air. This is 
what would be expected, as the read- 
ings on the right were taken while the 
fires were banked; the moisture, hydro- 
gen and other constituents, which unite 
with part of the free oxygen of the air, 
having been expelled, and therefore leav- 
ing the total percentage of oxygen avail- 
able for combining with the carbon to 
form CO, and CO. This checks up sur- 
prisingly close with the results of other 
tests not shown here. 

Figs. 2 and 4 indicate that there is 
more danger of the formation of CO with 
the percentage of CO: above 13. These 
analyses were made with an improved 
type of Orsat hand analyzer. It is of in- 
terest to note that in Fig. 3, which gives 
the results obtained with furnaces in an- 
ether plant but of the same make where 
the conditions are about the same, with 
the exception that the dampers and stoker 
engines are controlled automatically by 
the steam pressure, a trace of CO is 
found only four times out of 27 trials, 
even when the CO: ran as high as 15 and 
16 per cent. 

The results plotted in Fig. 4 were ob- 
tained from boilers where live steam was 
admitted through 6 jets distributed along 
the front of the furnace just above the 
coking grates. The results plotted in 
Fig. 5 are from the same boilers with 
the jets shut off. A study of these two 
charts shows that the possibility of CO 
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formation is greater with the jets on 
when the CO, approaches the maximum; 
but while getting the normal percentage 
of CO., which averages about 12 per 
cent. with these boilers, there is little 
danger of the jets causing the formation 
of CO. 

At the time each sample was taken, 
from which the results plotted in Fig. 
3 were obtained, the conditions of the 
fire, draft and smoke were noted, and a 
comparison of these data reveals the fact 
that the CO (on the left-hand side) was 
found, during the emission of smoke 
only, when the fires were too heavy, or 
when the draft had been suddenly 
checked or green coal had been admitted 
in excess. 

The straight lines in Fig. 2 give the 
theoretical percentages of CO. and O. 
That is, for any given percentage of CO. 
the theoretical O will be found on the 
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same ordinate, and their sum will be 
equal to the percentage of O in the air. 


Loss DuE To CO 


It has been calculated that the average 
theoretical loss approximates 4.8 per 
cent. for every 1 per cent. of CO found 
in the flue gases. This and the follow- 
ing will illustrate the importance of 
guarding against the formation of CO. 

The loss due to the formation of CO in 
reality amounts to considerably more 
than the foregoing theoretical figure in- 
dicates; as hydrogen and hydrocarbons 
usually escape unconsumed under the 
same conditions as does CO. On account 
of the analytical difficulty in determining 
the small quantities of these high heat- 
value combustibles in the flue gas, no 
practical examples are given which rep- 
resent the exact losses due to their es- 
cape. The government, however, has 
found by several series of tests that the 
efficiency of a boiler drops 20 per cent. 
for every 1 per cent. of CO found in 
the waste gases. About three-quarters 
of this 20 per cent. loss is accounted for 
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by the escape of combustibles other than 
CO. This figure is sufficiently high to 
be questioned by some, but it seems to 
be the case nevertheless, and furnishes 
an incentive to secure furnace operation 
free from the production of CO. 


CONCLUSION 


The foregoing tends to prove, then, 
that (1) the percentage of CO, in the 
escaping gases may be relied upon as 
an index of (a) high or low combined 
efficiency, and (b) the approximate per- 
centage of heat carried off by the gases. 
(2) A high or low stack temperature is 
not always indicative of low or high effi- 
ciency. (3) A large part of the sensible 
and potential heat lost, ranging from 10 
to 50 per cent. of the total heat con- 
tained in the coal, and in some cases 
even more, is avoidable. (4) No easily 
fixed relation exists between the percent- 
ages of CO. or O and CO, but knowing 
the percentage of CO:, that of the O is 
easily determined approximately, or vice 
versa. (5) The occurrence of CO in the 
waste gases is a decided danger signal; 
not so much on account of the loss which 
it represents, but because it is usually 
accompanied by hydrocarbons and hydro- 
gen, which are high in heat value, rang- 
ing from 21,000 to 62,000 B.t.u. per 
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pound. (6) Certain equipments and con- 
ditions, other things being equal, permit 
the regulating of a furnace so as to pro- 
duce a comparatively high CO. without 
the formation of CO while others work 
adversely. (7) With a normal percent- 
age of CO., the CO caused by steam 
jets is negligible. (8) When dense smoke 
is emitting from a stack, the loss is not 
indicated by the small percentage of pre- 
cipitated carbon which makes the smoke 
visible, but by the loss of the uncon- 
sumed combustibles which usually ac- 
company such conditions; a smokeless 
stack may be carrying away large 
amounts of high heat-value combustibles. 
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Heating Surtace, Boiler 


At a recent engineers’ examination in 
Ohio, this question was asked one of 
the candidates for a license: “What is 
the heating surface and horsepower of 
a horizontal return-tubular boiler 60 in. 
in diameter, 16 ft. long, having forty- 
four 4-in. tubes?” The heating surface 
of a boiler is that portion which is ex- 
posed to the heat of the furnace and to 
the hot products of combustion on one 
side and is covered by water on the other. 

In the horizontal return-tubular boiler 
the water-covered surface exposed to 
heat is made up of the lower half of the 
shell, the inside area of all of the tubes 
and the area of one head less the area 
taken up by the tubes in both heads. 

In these calculations one-half the area 
of the shell is taken because that part of 
the shell below the line where the brick- 
work is closed in and comes in contact 
with the shell and limits the height to 
which the fire or hot gases may rise 
closely approximates one-half of the cir- 
cumference of the shell. 

In calculating the heating surface of 
the tubes, the interior or fire surface is 
taken because the water will take away 
from the outside and greater area all 
of the heat that can be transimitted. 
through the tube from the inside and 
smaller area. 

The area of only one head is reckoned 
because the total surface of both heads 
which are exposed to heat is but little, 
if any, more than this. At the rear the 
Setting is closed in just above the upper 
row of tubes, cutting off nearly one-half 
the area of the head, and at the front the 
surfaces below the tubes and above the 
water line transmit no heat to the water. 
This is practically equal to the area of 
one head. From this area must be sub- 
tracted the cross-sectional area of the 
tube ends in both heads as they present 
no surface whatever to absorb the heat 
of the passing gases. 

Horsepower is a rate of work and in 
steam engines is measured by the foot- 
pounds of energy developed in a given 
time. In a steam boiler the energy de- 
veloped cannot be measured or expressed 
in foot-pounds; for the work done is the 
conversion of water into steam and must 
be measured in terms of heat units. 

In 1876, the committee of judges of 
the Centennial Exposition, in order to 
correctly compare the performance of 
many competing boilers, formulated what 
is known as the Centennial rule for the 
horsepower unit of steam boilers. This 
unit is the evaporation of 30 lb. of water 
per hour into steam at 70 lb. gage pres- 
Sure from feed water at a temperature 
of 100 deg. F., an equivalent of the 
transfer of 33,305 heat units from the 
furnace to the water. This rule was ac- 
cepted in 1884 by a committee of the 


By F. L. Johnson 
Brief directions for computing 


the heating surface and rated 
horsepower of horizontal return- 
tubular boilers and instructions 
for using the tables which have 
been prepared for the purpose 
of materially shortening the op- 
eration. 


American Society of Mechanical Engi- 
neers, which recommended its adoption 
by the society as a standard for use 
in all boiler trials. 

As the value of the heating surface of 
a boiler depends on the quantity of heat 
generated in the furnace per square foot 
of heating surface of the boiler, the num- 
ber of square feet required to develop 
a boiler horsepower will depend on the 
conditions of operation in each case. 

From the earlier days of steam-boiler 
practice until comparatively recent times, 
the rates of combustion were moderate, 
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Horsepower 


by multiplying the diameter by 3.1416 
and by its length; 60 in. is 5 ft., hence 
the surface of one-half the shell is 
5 X 3.1416 X 16 
2 
The inside diameter of a standard 4-in. 
boiler tube is 3.74 in., which multiplied 
by 3.1416 gives the inside circumference 
3.74 x 3.1416 = 11.75 in. 
Hence each foot of length of a 4-in. 
boiler tube will contain 
11.75 X 12 
144 
of heating surface, and in 44 tubes, each 
16 ft. long, there will be 
16 x 44 x 0.979 = 689.216 sq.ft. 
The area of a 60-in. (5-ft.) boiler head is 
5 x 5 X 0.7854 = 19.635 sq.ft. 
The cross-sectional area of a 4-in. boiler 
tube is 12.566 sq.in., and in 88 tube ends 
there will be 
88 X 12.566 
144 
Therefore, the heating surface of the 
boiler will be, in the shell, 


= 125,664 sq.ft. 


= 0.979 sq.ft. 


= 7.679 sq.jt. 


TABLE 1. PRINCIPAL DIMENSIONS OF STANDARD BOILER TUBES FROM 
2 TO 41IN. OUTSIDE DIAMETER 
Length Cross SECTION IN 
per SQUARE FEET 
Exter- _Heating | Square 
nal Surface per| Foot of 7 f 
Diam- | Standard | Inside | Inside Cir- |Outside Cir-/ Foot of | Heating | Outside Inside 
eter | Thickness} Diameter | cumference | cumference Length Surface | Diameter | Diameter 
2 0.095 1.810 5.6858 6.2832 0.4739 2.11 0.0218 0.017870 
2} 0.095 2.060 6.4717 6.7066 0.5393 1.86 0.0276 0.023112 
24 0.109 2.282 7.1691 7.8540 0.5974 1.67 0.0341 0.028402 
24 0.109 2.532 7.9545 8.6394 0.6629 1.51 0.04120 | 0.034870 
3 0.109 2.782 8.7399 9.4248 0.7283 1.37 0.04909 | 0.041451 
34 0.120 3.010 9.4562 10.2102 0.7880 1.27 0.05761 | 0.049412 
34 0.120 3.260 10.2416 10.9950 0.8535 1.17 0.06681 | 0.05796 
33 0.120 3.510 11.0270 11.7810 0.9189 1.08 0.0767 0.067195 
4 0.134 3.732 11.7244 12.5660 0.9790 1.02 0.0872 0.075270 
TABLE 2. AREAS TO BE DEDUCTED FROM AREA OF BOILER HEAD FOR ANY NUM- 
BER OF TUBES FROM 2 TO 4 IN. DIAMETER 
| 
| 
iameter 0 
Tubes 1 2 3 4 5 6 7 8 9 
Le ry er 0.0218 | 0.0436 | 0.0654 | 0.0872 | 0.1090 | 0.1308 | 0.1526 | 0.1744 | 0.1962 
ee ees 0.0276 | 0.0552 | 0.0828 | 0.1104 | 0.1380 | 0.1656 | 0.1932 | 0.2208 | 0.2484 
-, Serrrerre 0.0311 | 0.0682 | 0.1023 | 0.1364 | 0.1705 | 0.2046 | 0.2387 | 0.2728 | 0.3069 
Me? Mendes aes 0.0412 | 0.0824 | 0.1236 | 0.1648 | 0.2060 | 0.2472 | 0.2884 | 0.3296 | 0.3708 
<ehew en 0.0491 | 0.0982 | 0.1473 | 0.1964 | 0.2455 | 0.2946 | 0.3437 | 0.3928 | 0.4419 
RS ate eine ikem 0.0576 | 0.1152 | 0.1728 | 0.2304 | 0.2880 | 0.3456 | 0.4032 | 0.4608 | 0.5184 
| ae 0.0637 | 0.1274 | 0.2011 | 0.2548 | 0.3185 | 0.3822 | 0.4459 | 0.5096 | 0.5733 
me. Aneaneen 0.0767 | 0.1534 | 0.2301 | 0.3068 | 0.3835 | 0.4602 | 0.5369 | 0.6136 | 0.6903 
Sauceties 0.0872 | 0.1744 | 0.2616 | 0.3488 | 0.4360 | 0.5232 | 0.6104 | 0.6976 | 0.7848 


and 15 sq.ft. of heating surface was the 
common allowance made for one boiler 
horsepower. By common consent, it was 
dropped to 12 sq.ft. for horizontal re- 
turn-tubular boilers and 10 sq.ft. for 
water-tube boilers. 

Some years ago, the New England 
Boiler Builders Association adopted 10 
sq.ft. as the area required to develop one 
horsepower in horizontal return-tubular 
boilers. 

Taking the boiler given in the ques- 
tion, the total area of the shell is found 


%x 5 x& 3.1416 x 16 = 125.654 sq.ft. 
In the tubes 

16 x 44 x 0.979 = 689.216 sq.ft. 
In the heads 

19.635 — 7.679 = 11.956 sq.ft. 
adding 
125.664 + 689.216 + 11.956 = 826.836 
sq.ft. 

If 10 sq.ft. of surface are allowed per 

horsepower, the boiler will be rated as 


826,836 32.68 hp. 
10 
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HEATING SURFACE IN HALF SHELL OF CYLINDRICAL BOILERS 


TABLE 3. 
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Tables 1, 2 and 3 have been prepared 
for the purpose of shortening the process 
of calculating the areas of heating sur- 
face. In Table 1 will be found all of the 
principal dimensions of standard boiler 
tubes from 2 to 4 in. in diameter. Table 
3 gives the heating surface of one-half 
the shell and the area of the heads of 


boilers from 42 to 84 in. in diameter and 


from 14 to 20 ft. in length. Table 2 
gives the areas to be deducted from the 
area of the boiler head for various sizes 
and numbers of tubes. 

To illustrate the use of the tables, take 
the same example, Shell, 5x16 ft.; forty- 
four 4-in. tubes. 

Opposite 16 and under 60 in Table 3, 
the number 125.66 is found. To find the 
total cross-sectional area of the eighty- 
eight 4-in. tube ends to be deducted from 
the area of one head, use Table 2. Un- 
der 8 and opposite 4, 0.6976 will be 
found. This is the area in square feet 
of eight 4-in. tube ends. By moving the 
decimal point one place to the right, the 
number is multiplied by 10 and becomes 
6.976, which is the area of 80 tube ends, 
which added to the other number gives 
the total area desired. 

0.6976 + 6.976 = 7.67 sq.ft. 
Or the area of one tube end 0.0872 
square may be multiplied by the num- 
ber of tube ends. 
88 x 0.0872 = 7.6676 

Adding the area as found in the tables, 
the total heating surface of a 5x16-ft. 
boiler having forty-four 4-in. tubes is 
found to be: 

In one-half the shell, 125.66 sq.ft. 

In forty-four 4-in. tubes, 689.21 sq.ft. 

In the heads, 11.96 sq.ft. 
making a total of 


125.66 + 689.21 + 11.96 = 826.83 sq.ft. 


Wrong Gage Connection 
By Victor WHITE 


The following incident shows how 
needless delays are sometimes caused, 
occasioning great inconvenience, through 
a comparatively simple and easily avoid- 
able mistake. 

A certain power house was laid out 
and run on the plan of each engine hav- 
ing its own condensing plant, there being 
an alternative exhaust inté the atmos- 
phere through an automatic valve on 
each engine exhaust. An additional unit 
had just been installed -and had passed 
through its preliminary slow- and full- 
speed runs on atmospheric exhaust in 
order to make sure that everything was 
working properly. Before putting the 
load on, it was decided to run the engine 
light with the condenser to see that this 
part of the equipment was in order. It 
should be explained that for the con- 
venience of the attendant there was 
mounted on the wall at the back of each 
engine a 12-inch dial showing the vac- 
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uum; these were connected by means of 
copper tubes to each condenser in the 
basement. 

Before throwing this particular set on- 
to the condenser, a reading was taken 
on the vacuum gage on the wall, but, al- 
though circulating water was flowing 
freely through the condenser and every- 
thing to all appearances appeared to be 
in order, no vacuum was indicated. The 
engineers studied this problem for some 
time; the engine was shut down and the 
pipe leading from the condenser to the 
gage was taken apart and tested to see 
whether there was a leak or if it were 
choked anywhere, but everything seemed 
in good order. 

The pressure gage was next taken off 
the wall and put directly on to the con- 
denser itself, and when the engine was 
started and the air and circulating pumps 
attached to it were working, the gage im- 
mediately gave a reading of 28 inches. 
It was taken off again, put on the wall 
and the connecting pipe put back into 
position, when, as before, it registered 
nothing. 

Three days were spent in trying to 
solve the mystery when finally a fitter’s 
helper, hunting around underneath the 
engine, discovered that the plug and nip- 
ple attached to the connection between 
the condenser and the engine had been 
put in on the engine side of the con- 
denser valve instead of next to the con- 
denser. The result was, of course, that 
as the steam of the engine was pass- 
ing to the atmosphere before the con- 
denser valve was opened, and as the en- 
gineers had not ventured to open the 
condenser valve until they were sure 
everything was correct, the gage was 
simply registering the pressure of the 
exhaust steam to the atmosphere. 

The gage pipe was disconnected, the 
hole in the exhaust pipe was plugged, a 
new hole was drilled and tapped next to 
the condenser, the pipe put into position, 
and then the readings on the gage were 
found to be satisfactory. 


The Electric Light in 1878 


In a report of the Bombay Gas Co., 
34 years ago, says the Scientific Ameri- 
can, a member who shortly before at- 
tended an exhibition of the electric light 
stated that this light was not one “which 
any man could put about his house and 
leave in the care of his servants. There 
could be no store of electricity, and the 
instant the engine ceased to work from 
any cause or accident all the lights would 
be gone.” 

Another attendant at the meeting “was 
quite ready to admit that at some dis- 
tant day electric lighting might become 
general; but it might be that at some 
remote period men might fly. . . . All 
these things might be possible, but they 
were a long way off.” 
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Testing an Engine under Difficulties 


Often before an engine is paid for by 
the buyer a test is made to determine 
its efficiency and steam consumption. On 
such a test both the buyer and builder 
are represented. The builder in submit- 
ting his proposal guarantees that the 
engine will consume not more than a 
certain amount of steam per indicated 
horsepower or kilowatt-hour with a 
given steam pressure at the throttle and 
with a certain back pressure or vacuum. 
It is, therefore, necessary that an econ- 
omy test be made to determine whether 
the engine meets the guarantee, and it 
is essential that the conditions under 
which the test is run be satisfactory to 
both parties involved and that the data 
and measurements be accurate within 
reasonable limits. 

It is generally thought that it is an 
easy matter to make such an economy 
test; that all that is necessary is to 
weigh or meter the feed water, indi- 
cate the engine and read the switchboard 
instruments, and possibly to account for 
the steam used by the feed pump in 
some simple way and make corrections 
in the feed-water calculations. The test- 
ing engineer, however, knows from ex- 
perience that this is by no means the 
case; that the first requirement is that 
his measuring instruments, such as 
gages, water meters, scales, thermom- 
eters, indicator springs, electrical meters, 
etc., must be correct, or if they are not 
he must know to what extent they are 
out. Few, if any, instruments are 100 
per cent. correct and therefore they. must 
be proved and calibrated in connection 
with standard instruments which are 
known to be correct. This calibration of 
instruments, while a more or less diffi- 
cult task, is the least of the engineer’s 
troubles when it comes to making a 
commercial test. The special and local 
conditions connected with each test which 
give the greatest trouble and make the 
most work are never the same, yet they 
occur in as many different cases as there 
are plants or engines to be tested. The 
most serious difficulties that come up 
are due to the condition of the piping 
systems; they are generally well laid out 
and erected accordingly, but the layouts 
are usually made for the best operating 
conditions and do not provide in any way 
for testing, and when it comes to set- 
ting up the various measuring instru- 
ments for the test the greatest difficulties 
are met in this part of the plant. The 
problems that confront the engineer in 
this connection are in some cases diffi- 
cult to solve, yet they must be met and 
Overcome in some way. This is illus- 
trated by a test in connection with the 
plant in a large office building which 
consisted essentially of three direct-con- 
nected units, three water-tube boilers 


By H. B. Lange 


A brief description of the | 


methods followed to make sure 


that only the correct quantity of 
water should be charged to an 
engine which was being tested 
for steam consumption. 


and two direct-acting duplex feed pumps. 
The boilers and engines were placed in 
the relative positions shown in the dia- 
gram. Engines Nos. 1, 2 and 3 were 
connected to boilers Nos. 1, 2 and 3 by 
the loop header ABCD with valves and 


‘drips as indicated. 


Engine No. 3 was to be tested, and 
the first problem was to devise a means 
to accurately weigh the feed water used 
for steam in the engine alone. To ac- 
complish this, boiler No. 2 was cut off 
entirely and boiler No. 1 was used to 
supply the engine. Boiler No. 3 was 
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used to supply the feed pumps and sump- 
pit ejector and to supply any other de- 
mand for steam. Engines Nos. 1 and 2 
were shut down. All this was possible 
because the test was run on Sunday 
when the building was only partly oc- 
cupied. Under these conditions it was 
necessary to isolate boiler No. 1 from 
the others. by closing valves g, j, e, f and 
p. If it had been justifiable to assume 
that all the closed valves were not leak- 
ing, then it could also have been as- 
sumed that all steam generated in boiler 
No. 1 would have gone directly to the 
engine and that no steam would have 
gone to the header. Inasmuch as all 
the steam supplied to any part of the 
header came from boiler No. 1 and as 


this boiler was being fed with weighed 
water which was intended for the en- 
gine, it follows that if any steam had 
passed through leaky valves and then 
condensed, this weight of steam- would 
have been charged to the engine and 
would have indicated a larger steam con- 
sumption than actually occurred. The 
problem therefore was whether any 
steam went astray, and, if so, how much. 
All doubt would have been removed if 
valves j, d and p could have been 
blanked. 

The valves n and m were left open 
and the drips k, / and o were open and 
all condensation was caught in pails and 
returned to the feed-water barrel with- 
out being reweighed. That any condensa- 
tion could pass through the valves f 
and e was out of the question, as what- 
ever condensation there was would fol- 
low the line of least resistance and es- 


cape at the drip k. If any steam es-. 


caped through the valves j or g it would 
pass through the open drip A, but there 
was no leakage at this point. In this 
way the steam connections were proved 
to be tight and the condensation that 
did occur was reclaimed and accounted 
for. 

The remaining observations and data 
were obtained without difficulty; dia- 
grams were taken at frequent intervals. 
The back pressure, which was about 4 
lb., was measured by a U-tube con- 
nected to the exhaust line. The load 
was furnished by lights in the building 
and by a rheostat. 

The next difficulty, after the main 
steam connections were taken care of, 
was the steam connection to the feed 
pumps. Under working conditions steam 
for the pumps was taken directly from 
the header, but during the test it was 
necessary to cut this off and a direct 
connection from boiler No. 3 had to be 
made. This was done by making a con- 
nection to the top of the water column. 
When steam passed out this way it was 
found that water was carried along from 
the lower part of the gage-glass and 
the pump cylinders knocked so hard that 
it was necessary to stop the pump at 
times. In order to overcome this the 
cock on the lower pipe to the water col- 
umn was shut and the water level 
guessed at. As very little steam was 
drawn from this boiler this was permis- 
sible. However, when it was desired to 
know the water level the pump was shut 
down and the lower cock opened. 

Thus all the difficulties in connection 
with the steam lines were overcome, but 
there was just as much question in re- 
gard to the feed-water connections. The 
lines were connected substantially as 
shown in the diagram. Pump No. 2 


was used to supply boiler No. 1 with 
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water while pump No. 1 fed boiler No. 3. 
The question was whether any of the 
weighed water passed through the valves 
v or y and to boiler No. 3, or 
whether any of the feed water from 
pump No. escaped into boiler 
No. 1. No water escaped into the 
idle boiler No. 2. It then remained to 
prove that v and y were tight in both 
directions. To do this pump No. 1 was 
stopped and pump No. 2 fed boiler No. 
1. The clean-out plug z was taken out 
and it was found that no water escaped 
there. Then the plug was replaced, and 
the pump stopped; pump No. 1 was then 
started and the valve w was opened. If 
there had been any leakage in the valves 
v and y water would have come out of 
the open pipe outside of the valve w, 
but this did not occur and in this way 
valves v and y were shown to be tight; all 
difficulties were overcome and the test 
was run off in two four-hour periods. 


An Unusual Accident 
By H. E. Oscoop 


In shutting down a 32x42-in. single-ec- 
centric Corliss engine running at 90 r.p.m. 
on 15 Ib. pressure and 27 in. vacuum, 
water was drawn from the condenser in- 
to the cylinder which resulted in bringing 
the engine to a sudden stop. The arms 
of the flywheel were cracked, four at the 
hub and two at the rim, the main-bear- 
ing pedestal was demolished, the cylinder 
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Fic. 2. SHOWING BROKEN VALVE GEAR 


light cut being necessary to smooth up 
the shaft at the main bearing, which was 
somewhat battered. 

Fig. 1 shows the condition of the en- 
gine following the removal of the broken 
parts. The flywheel weighed 24,000 Ib., 
was 16 ft. in diameter with a 36-in. face 
in two segments with four 2%4-in. hub 
bolts and six 1%-in. rim bolts at each 
joint. There were six arms, each hav- 


Fic. 1. ENGINE AFTER REMOVAL OF BROKEN PARTS 


shifted 34 in. on its base, the steam arm 
on the head end and the exhaust arm 
on the crank-end valves were broken, 
the piston rod was bent at the taper fit 
in the crosshead and the 34x2™%-in. key 
at the crosshead jammed ™% in. on the 
edge. The connecting-rod, crankp'n and 
shaft sustained no damage, except for a 


ing 66 sq.in. of cross-sectional area at 
the hub and 45 sq.in. at the rim. 

The accident resulted directly from 
water be’ng drawn into the cylinder, be- 
fore the engine had been brought to a 
stop. The steam was supposed to have 
been all but shut off, the clutch on the 
jackshaft was reported as having been 


thrown out, and, except for closing the 
exhaust valve, the engine was practically 
cut out of service. 

Examination proved that the disk on 
the automatic check valve at the con- 
denser had been removed some years 
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previous to the accident and never re- 
placed; consequently, even if steam was 
entirely shut off, the momentum of the 
parts was sufficient to continue the mo- 
tion, and there was noth'ng to prevent 
water from the condenser being drawn 
into the cylinder by the suction of the 
piston. The valves closed and the water 
thus entrapped brought the piston to a 
standstill, with the results as above de- 
scribed. Closing the main steam valve 
relieved the cylinder of any pressure to 
oppose an inrush of water. The water 
was drawn into the head end of the cyl- 
inder, as indicated by the compression of 
4 in. of the key at the crosshead. It is 
surprising that the cylinder head was 
not broken. 

Fig. 3 shows the exhaust-piping con- 
nections A, B and C from the 32x42-in. 
Corliss engine and Nos. 2 and 3 engines 
respectively and the location of the de- 
fective stop-check valve D and its rela- 
tion to the condenser E; the water levels 
in the hotwell and also the race from 
which the injection water supply was 
taken through the pipe F. That both 
the race and hotwell are below the en- 
gine cylinder shows that the water was 
drawn into it by suction. The continua- 
tion of the exhaust line to the atmosphere 
is shown at G. The surplus water es- 
caped while the exhaust valve was open 
on the return stroke, but the remainder 
formed a solid body resisting further 
motion of the piston. 

Fig. 2 shows the valve mechanism, 
with the head-end steam-valve arm and 
the crank-end exhaust-valve arm, which 
were broken, removed. What caused 
these arms to break and the others 
not is an interesting point for specu- 
lation; the only likely supposition is 
that their valves were at the point 
of their most rapid movement, con- 
sidering that the water was compressed 
in the head end, and the other valves 
were at a point of least motion, the 
momentum of the moving parts being suf- 
ficient to fracture the respective valve 
arms. 


The Vibragraph 


Vibrations in a power plant are al- 
ways undesirable, but especially so when 
they occur in large urban power sta- 
tions closely surrounded by other build- 
ings. Although reciprocating engines are 
the chief offender, sometimes steam tur- 
bines also, owing to imperfect balance 
of the rotating parts, set up vibrations 
reaching to some distance. 

The only instruments heretofore ava‘l- 
able fer measuring vibration effect have 
been generally inconvenient to use, have 
left too much to the judgment of the ob- 
server, and have not been exact in trac- 
ing the source of the vibration. 

Siemens Brothers & Co., London, have 
Placed on the market the “vibragraph,” 
which cuts out the personal equation and 
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renders vibration visible in magnitude 
and direction. The vibragraph, Fig. 1, 
is a case inclosing the measuring ap- 
paratus proper. The vibrations are optical- 
ly magnified so as to be clearly visible 
to the eye. A little mirror floating on a 
mercury drop and held against sidewise 
displacement throws a ray of light from 


Fic. 1. THE VIBRAGRAPH 


an incandescent lamp upon a sensitized 
paper or a ground glass. At complete 
rest the beam of light will form a point 
upon the paper, while a vibration in one 
plane will trace a straight line, and ir- 
regular and complicated vibrations curves 
or loops. 

Each instrument has three measuring 
vessels of different sensitiveness, whose 
constants are laid out by the manufac- 
turers in charts accompanying the ap- 
paratus so that a vibragraph leads to an 


Fic. 2. VIBRAGRAM OF A TURBO- 
GENERATOR 


easy determination of the actual magni- 
tude of a v’bration. Although the meas- 
uring vessels are very sensitive, they are 
so constructed as to need no special care 
in transportation. The apparatus ready 
for use weighs about 26 lb., and meas- 


11 


ures in its packing box about 14x10x8 in. 

Fig. 2 shows the vibragram of a turbo- 
generator whose actual vibration is 0.005 
in., and Fig. 3 the vibragram of a steam 


Fic. 3. ViBRAGRAM OF A RECIPROCATING 
ENGINE 


engine driving a 1250-kw. dynamo at 188 
r.p.m., where the vibration amounts to 
0.008 in. 


Vulcan Chain Vise 


Two new sizes have been added to the 
line of chain vises manufactured by J. H. 
Williams & Co., Brooklyn, N. Y. The 
larger size takes pipe ranging from 34 


VULCAN CHAIN VISE No. 1 


to 8 in. in diameter; the smaller has a 
pipe capacity of from '% to 2 in. in diam- 
eter. The illustration shows the extended 
tooth which prevents bending or injuring 
the smallest pipe sizes when gripped in 
the vise. 
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Rotary Converters and Their 
Operation—II 
STARTING ROTARY CONVERTERS 


There are three ways of starting a 
rotary converter: by using a starting 
motor; by direct current, the converter 
starting as a shunt motor, and by al- 
ternating current, the converter starting 
as an induction motor. 

The advantages claimed for the first 
are that heavy copper dampers can be 
used on the pole pieces, so proportioned 
that even under the most adverse condi- 
tions hunting is prevented. The small 
starting current required avoids any dis- 
turbance on the alternating-current sys- 
tem and when necessary all the convert- 
ers can be started simultaneously. 
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Electrical 


Conducted to be of service to the men in charge of electrical equipment in the power house 


without a starting motor, as it greatly in- 
creases the starting current. The power 
factor of the converter, while starting in 
this way, is low; and this, with the heavy 
current drawn from the line, causes flash- 
ing at the commutator. Also any such 
sudden demand for current will affect 
the voltage regulation of the supply cir- 
cuit. 

Where conditions likely to cause hunt- 
ing are absent, self-starting will much 
less disturb the supply circuit if less 
effective dampers of smaller sections are 
used. 

- The starting motor is usually of the 
induction type having two poles less than 
the converter, and mounted on the arma- 
ture shaft of the latter just outside of 
the bearing. This enables the motor to 
bring the converter up to and above 


of temperature, lubrication and other 
conditions impossible to accurately con- 
trol. A resistance can be inserted be- 
tween the alternating-current terminals 
of the converter, which will act as a 
load upon the starting motor, to check 
its speed and secure synchronism. When 
the converter is connected to the line 
this synchronizing rheostat must be out 
of circuit. 

When a converter is started from the 
direct-current side or by a motor it must 
be brought into synchronism with the 
alternating-current supply before being 
connected to the line. Lamps are often 
used for synchronizing, but are objec- 
tionable because only a considerable dif- 
ference of phase makes them glow and 
they do not indicate whether the con- 
verter speed is too fast or too slow. The 
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TRANSFORMER CONNECTIONS FOR ONE-, Two-, THREE- AND Six-PHASE ROTARY CONVERTERS 


When direct current is available the 
converter can be started as a direct-cur- 
tent shunt motor, and switched in on the 
alternating-current lines when it is in 
synchronism. 

Rotary converters can also be started 
from the alternating-current side but this 
is not recommended except in special 
cases. Like the synchronous motor, it 
only develops a normal torque when in 
synchronism. To obtain the best operat- 
ing performance the converter should have 
heavy copper dampers; but these inter- 
fere with starting on alternating-current 


synchronous speed and regulating devices 
are arranged for accurate synchronizing. 
Four-pole rotary converters usually have 
alternating-current, series-wound, com- 
mutator type starting motors, as there 
is too great a difference between its 
speed and the speed of a bipolar induc- 
tion motor. 

After a converter has been in service 
a short time the friction of the bear- 
ings will decrease, and the starting motor 
speed will have to be readjusted, or it 
will over-run the synchronous speed. 
Bearing friction also varies with changes 


ideal synchronizer should show the lat- 
ter, the difference in speed, and the exact 
time of synchronism; these requirements 
are met by the synchroscope. The auto- 
matic synchronizer is an instrument de- 
signed to eliminate the uncertainty and 
trouble which occasionally arise when 
hand-thrown switches are used and in- 
sures that no machines will be thrown 
on the system unless conditions are 
right. When either a starting motor or 
direct-current starting is used, self- 
synchronizing can be obtained by clos- 
ing the switches on the alternating-cur- 
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rent side through proper reactance coils 
when the converter is above synchronous 
speed. The converter will lock in step as 
it passes through synchronous speed. 


PARALLEL OPERATION OF ROTARY CON- 
VERTERS 


If several converters are to supply the 
same direct-current system they can be 
connected in parallel like shunt- or com- 
pound-wound direct-current generators. 
With compound-wound converters an 
equalizing connection must be used. The 
load will be divided between the different 
converters according to their direct-cur- 
rent voltages. The voltage can be regu- 
lated by changing the alternating-current 
voltage; or by regulating the field cur- 
rent, which changes the direct-current 
voltage by increasing the drop in voltage 
in the armature; or by shifting the di- 
rect-current brushes. 

It is not advisable to have rotary con- 
verters, supplying the same direct-current 
system, connected on the alternating-cur- 
rent side; that is, supplied from the same 
transformer secondaries. This forms a 
closed local circuit in which heavy cross 
currents may be established and makes 
impossible adjusting the alternating-cur- 
rent voltage so as to compensate for 
the slightly different voltages of the sev- 
eral converters. 

Rotary converters at different stations 
can be used to feed into one set of mains, 
if their voltage is properly adjusted. The 
direct-current sides can be handled al- 
most exactly as independent direct-cur- 
rent generators, except that so wide a 
variation of voltage cannot be secured 
by adjusting the field current. Two 
rotary converters taking alternating cur- 
rent from two separate secondary cir- 
cuits can be operated in series on a di- 
rect-current three-wire system. A single 
converter taking current from a pair of 
transformers can also be operated on a 
three-wire system, the neutral wire of 
the direct-current system being taken 
from the interconnected point of the trans- 
former secondaries. 


OSCILLATORS AND OVERSPEED DEVICES 


The armature of a horizontal rotary 
converter will normally take a fixed posi- 
tion relative to the field frame and re- 
volve without end movement. When run- 
ning in one position the brushes are like- 
ly to wear grooves in the commutator 
and collector rings, and the bearings do 
not operate favorably. The oscillator is 
designed to produce a periodic longi- 


. tudinal motion of the shaft, and may be 


either mechanical or magnetic, depending 
upon the source of the required impulse. 

Where rotary converters may be op- 
erated at times from the direct-current 
side, running away due to a weakened 
field should be guarded against. This 
can be done by special individual ex- 
citers or a spring-closed knife switch 
operated by a centrifugal tripping device. 
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INVERTED ROTARY CONVERTERS 


When driven by. direct current and 
supplying alternating currents, the speed 
of a converter is not held constant by 
the alternating-current circuit, but, like 
a direct-current motor, is governed by 
the field strength and, therefore, by the 
armature reaction. If the alternating 
load is inductive, changes of.load may 
cause wide variations in speed and fre- 
quency. 

Inverted rotary converters have a spe- 
cial exciter, directly connected to the con- 
verter or driven by an induction motor 
receiving current from the alternating- 
current side. This exciter has an un- 
saturated magnetic field so that its volt- 
age is considerably increased by a slight 
increase in speed. The resulting increase 
inthe exciting voltage of the converter pro- 
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the field winding connections, brush- 
holder studs and similar points. A good 
quality of oil should be used in the bear- 
ings and care should be taken to use a 
heavy oil on large machines. Direct-cur- 
rent brush springs should be set in the 
first notch if the commutators are in 
perfect condition; otherwise in the middle 
notch for ordinary loads. The speed- 
limiting devices should be tested at regu- 


‘lar periods. 


Using compressed air to blow out in- 
ternal passages is strongly urged. Par- 
ticular attention should be paid to the 
spaces under the collector rings; copper 
cuttings must not be allowed to accumu- 
late in grease or oil around these parts. 

Grinding or turning commutators 
should not be required if they are care- 
fully attended to, unless heavily used 
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Fic. 13. STARTING AND RUNNING CIRCUITS FOR THREE- AND 
SIx-PHASE CONVERTERS 


duces a stronger field and prevents the 
speed from being unduly increased. 

Figs. 9 to 12 show the connections of 
substation transformers for single-, two-, 
three- and six-phase rotary converters 
respectively. 


OPERATING HINTS 


On heavy loads best results will be 
obtained with the brushes set at a slight 
lead from the neutral position, which can 
be determined by trial. To prevent spark- 
ing when starting from the alternating- 
current side, the brushes usually have to 
be shifted back to the neutral position. 
Occasionally a machine will not start 
from the alternating-current side if the 
voltage is low. This can often be over- 
come by shifting back the rocker-arm. 
Bolts should be occasionally tightened on 


or unless some fault develops such as a 
flat or high bar. In case the commutator 
condition becomes bad, grinding has cer- 
tain advantages over turning; it removes 
less material, requires less skill and 
leaves the commutator in better condi- 
tion. 

In turning, care should be taken to 
block the shaft to prevent end play, and 
the speed should be as high as possible 
without burning the tool; this is usually 
not above 300 ft. per minute. Before 
turning the commutator, means should 
be provided to prevent chips or dust from 
working into the armature. After turn- 
ing, the end of the commutator should 
be rounded off with a file to a radius of 
at least 7s in. The commutator should 
then be examined bar to bar to see that 
no small particles of copper are em- 
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bedded in the mica. Under no circum- 
stances should emery be used for grind- 
ing or polishing a commutator. 


SWITCHING 


The switch gear supplied with con- 
verters varies so much that complete 
instructions, covering all cases, cannot be 
given. The following applies to the 
usual connections and to the switchboard 


equipment of compound-wound convert- 


ers in railway service. Referring to Fig. 
13 a machine should be started as fol- 
lows, assuming that all switches are open 
before starting and that the plug is in- 
serted in the potential receptacle on the 
direct-current switchboard panel to con- 
nect the machine to the voltmeter: 

Close the main high-tension switch A, 
then the starting switch B upward. For 
six-phase machines both switches B and 
B, should be closed upward. The ma- 
chine will then run up to speed, which 
will be indicated by a cessation of the 
beats of the direct-current voltmeter. 
Close the equalizer switch G and the 
series-shunt switch F. Close the switch 
E into the top position. Throw the start- 
ing switch B quickly from the top 
to the buttom contacts. Adjust the direct- 
current voltage to approximately that of 
the busbars. Push up the low-voltage 
release of the circuit-breaker and close 
th circuit-breaker C. Close the main 
switch D. Adjust the division of the 
load between the machines, if more than 
one are in service, by means of the field 
rheostats. 

To shut down a rotary converter, open 
the circuit-breaker C, pull out and turn 
the circuit-closing auxiliary switch to 
stop the ringing of the alarm bell; open 
the main switch D; open the high-tension 
oil switch A; allow the machine to retard 
until the voltage falls off to about 100 
before opening the field switch E or the 
starting switch B; open the field switch 
E, equalizer switch G, series-shunt 
switch F and starting switch B. 

If other machines are carrying load 
when a compound-wound converter is 
started, the correct polarity may be in- 
sured by closing the equalizer switch G 
when the machine locks in step. By watch- 
ing the swings of the direct-current volt- 
meter as the machine approaches syn- 
chronism, switch G may be closed just 
previous to the last two or three swings, 
thus insuring proper locking on the first 
trial, if there is current for the series 
field from the other machines. If the 
machine locks: with the wrong polarity 
as indicated by the direct-current volt- 
meter needle going down off the scale, 
the field switch E must be closed first 
into the down position, which will cause 
the voltmeter to return above zero, when 
the switch E must be pulled out and 
closed into the top position. The reversal 
of polarity should be made while the ma- 
chine is running on the first starting 
tap. 
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Do not open the field switch E until 
the machine voltage has run down; other- 
wise the arc on opening the inductive field 
circuit may be blown by the armature 
blast from point to point, causing a short- 
circuit, or the strain may injure the in- 
sulation of the field winding. 

Do not open the starting switches un- 
til the voltage has decreased to zero. 
This leaves the transformers without a 
heavy residual magnetism, which tends 
to cause an extra rush when they are 
subsequently thrown into circuit. 

Do not open the oil switch with the con- 
verter on the starting tap and the field 
closed; otherwise the converter may 
build up to full voltage, tending to run 
up the transformers to considerable above 
normal voltage. 

Do not parallel the machines on the 
direct-current side witHout closing the 
equalizing switches. 

Do not start the converters with the 
field switch E closed either in up or down 
position or with the series-shunt switch 
closed. 

Do not close the alternating-current 
Starting switch slowly into the top con- 
tacts, for if this is done, the rush of 
current may pit the tips of the clips and 
thus prevent the switch blades from go- 
ing in. ? : 

Do not close any switch slowly. 

Do not close the circuit-breaker with 
the main switch D closed. 

Do not close the circuit-breaker after a 
heavy short, without plugging the volt- 
meter to the converter to make sure that 
the polarity is not reversed. 


LETTERS 
Reversed Polarity 


Our plant is equipped with two 125- 
volt, 720-ampere direct-current dynamos 
wired to be run in parallel. A few days 
ago the electrician stopped No. 2 and 
gave it a good cleaning, also sandpaper- 
ing the armature and brushes. When 
ready to start it, he threw in the circuit- 
breaker and the three-pole switch, and 
told his helper to start the dynamo. The 
latter started to do so very carefully, but 
before the machine had attained full 
speed the electrician threw in the paral- 
leling switches. 

The circuit-breaker immediately flew 
out and the voltmeter and ammeter on 
No. 2 dynamo tended to go backward. 
We changed the meter wiring accordingly 
and they indicated all right. 

We again tried to run the dynamos in 
parallel, when both circuit-breakers came 
out with a bang. We then decided that 
the polarity had been reversed and the 
question was how to change it back again. 
The master mechanic came to our aid and 
ran two wires from No. 1 machine to 
the field connections of No. 2, placing a 
cutout with 30-ampere fuses in circuit 
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as a precaution. This changed the polar- 
ity back again. We then changed the 
meter wires back to their original con- 
nections, started the dynamo and threw 
in the paralleling switches and they ran 
all right. 
JAMES MITCHELL. 
North Adams, Mass. 


Home Made Welding Device 


Upon taking charge of our shop, I 
found a number of broken grids in the 
resistance for the crane controllers. The 
broken parts had been connected by splic- 
ing copper wire on each side, but this 
was very unsatisfactory, as they became 
loose and began to burn. I removed the 
broken parts and repaired them with a 
home-made electric welding device. This 
was made by connecting some No. 4 wire 
to the crane circuit, the positive wire to 
an old resistance, and the negative wire 
to the carbon holder. From the resist- 
ance the wire led to a plate upon which 
was placed the grid to be welded. 

The carbon holder is made of 3%-in. 
pipe holding the wire on one end and 
two clips which hold 34-in. carbon blocks 
on the other end; a handle was placed 
on the end to which the wire is connected. 

Striking the arc at the brake and keep- 
ing it moving back and forth, it took but 
a few seconds for the metal to weld. 
Then feeding a little of the same metal 
in while moving the arc back and forth, I 
soon had the grid a little thicker at the 
fracture, repeating the same operation 
on both sides. It is now as good as new 
and has been in use several months. I 
protected my hands with a pair of gloves 
and my face with %-in. ruby glass. 

C. A. BLOMBERG. 

Detroit, Mich. 


What Made Transformers 
Heat Up? 


We had occasion to disconnect one of 
our switchboard wattmeters, and left the 
secondaries of the potential and current 
transformers in open circuit. These trans- 
formers were operating on a three-phase 
2300-volt circuit and I noticed after one 
night’s operation that one of the cur- 
rent transformers became so hot that 
some of the insulating compound ran out. 

I therefore put a jumper across the 
transformers and the next night that one 
ran cool but the other became hot again. 
I then did likewise with the second trans- 
former and ran both with jumpers until 
the meter was back on the board. Why did 
the current transformers get hot while 
running with the secondaries open? 

C. J. BRINDLEY. 

Lorain, Ohio. 


Before July 1, the National Electric 
Light Association hopes to have 12,000 
members. There were 11,732 on May 15. 
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Small Gas Power Plant 
By A. R. MAUJER 


Unless, for some special reason, the 
central station can and will sell current 
at or very close to actual cost, or unless 
the load factor is low, it is usually pos- 
sible for the consumer to generate power 
for less than it would cost to purchase 
it. This is fairly demonstrated by the 
following description and operating data 
of the plant of Frank Holton & Co., 2638 


POWER 


15 


Gas Power Department 


Worth-while gas-engine and producer information treated in a way that can be of practical use 


The engine is of the two-cylinder type, 
operating on the four-stroke cycle, 
equipped with a throttling governor, and 
running at 275 r.p.m. Ignition current 
is supplied from the small storage bat- 
tery seen on the side wall in Fig. 2. This 
battery is kept charged by a special 
igniter generator, mounted on the frame 
of the engine and driven by a belt from 
the main shaft. Illuminating gas is used 
as fuel. 

The engine is started by compressed 


Fic. 1. ORIGINAL INSTALLATION 


to 2646 Gladys Ave., Chicago, Ill., makers 
of band instruments. 

The factory is three stories high and 
covers a plot 86x100 ft. It is heated by 
a low-pressure gravity-return heating sys- 
tem, steam for which is generated in a 
small locomotive-type boiler. 

The numerous lathes, drill presses, 
buffing wheels, etc., are driven in groups 
from motor-driven jackshafts. The motor 
load is about 40 hp. and in addition there 
is a lighting load cons‘sting of about 200 
incandescent lamps. To supply the origi- 
nal requirements a 15-kw. direct-current 
dynamo belted to a 25-hp. two-cylinder 
Nash gas engine was installed in 1907 
(see Fig. 1). By 1911 the load had 
grown beyond the capacity of this unit 
and the equipment shown in Fig. 2 was 
installed. This consists of a Crocker- 
Wheeler 220-volt direct-current dynamo 
of 25 kw. rated capacity driven by a 40- 
hp. Nash gas engine. 


air at 180 lb. pressure, a small motor- 
driven single-cylinder vertical compressor 
being used to store air in two small steel 
tanks. 

After passing through the cylinder 
jackets the cooling water is run through 
a transverse-current water heater made 
by the Williams Tool Co. which utilizes 
the heat of the engine exhaust to raise 
the temperature of some 200 gal. of water 
per hour from about 140 to 180 deg. F. 
All of this water is used for manufactur- 
ing purposes. 


OPERATING CosTs 


Table 1 gives the gas consumption and 
electrical output for November, 1911, 
which is a typical month. The engineer, 
in addition to looking after the generat- 
ing equipment, runs the heating plant 
and takes care of all the motors, shaft- 
ing, wiring, piping, plumbing, etc., 
throughout the building. Even if the 
generating apparatus were not installed 
his services or their equivalent would be 
required 75 per cent. of the time; hence, 
in estimating the cost of power, but 25 
per cent. of his salary, which is $100 
per month, can properly be included. As 
all of the cooling water is used through- 
out the factory, the cost of the water is 
not chargeable against the engine. In 
fact, this water would have to be heated 
by other means and hence the engine 
really should be credited with this item. 
The average consumption of lubricating 
oil is 0.9 gal. per day and costs 36c. per 
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gallon. At thig writing, a year after in- 
Stallation, there have been no repair 
charges against the power equipment. 
The cost of the 25-kw. unit with all ac- 
cessories installed complete was $3250 
and that of the 15-kw. unit was $1775. 

Based on the foregoing consideration 
and on the data given in Table 1, the 
following eStimate of the cost of power 
for Nov. 1, 1911, is fairly accurate: 


Fuel (121,100 cu.ft. of gas@80c. per 1000 

Labor (25 per cent. of engineer’s time)..... 25.00 
Interest, depreciation, etc. (12 per cent. per 

annum on 25) 
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stances may be of interest as they are 
good examples of the kind of difficulties 
the average engine operator meets. 

A small vertical engine suddenly de- 
veloped a bad case of backfiring, misfir- 
ing and loss of power. The ignition sys- 


$180 23 
Cost per kw.-hr. = 3.97c. 


Cost OF HEATING 


The heating does not affect the power 
cost one way or the other as it is exactly 
the same regardless of whether the power 


TABLE 1. DAILY FUEL CONSUMPTION AND 
ELECTRICAL OUTPUT FOR 
NOVEMBER, 1911 


Gas Fuel Cost 
Consumed, Output, per Kw.-hr., 
Date Cu.Ft. Kw.-hr. Cents 
1 5,200 192 2.16 
2 5,300 193 2.20 
3 5,100 188 1.27 
4 2,900 106 2.19 
6 5,000 179 2.24 
7 4,900 186 2.11 
8 4,900 184 2.13 
9 5,100 186 2.19 
10 4,900 184 2.13 
11 3,000 105 2.29 
13 5,000 198 2.02 
14 5,200 202 2.06 
15 5,100 195 2.09 
16 5,100 194 2.10 
17 5,600 196 2.29 
18 3,100 116 2.12 
20 5,400 204 2.12 
21 5,300 205 2.07 
22 5,500 207 2.12 
23 5,400 207 2.08 
24 5,600 206 2.18 
25 3,200 124 2.06 
27 5,400 205 2.10 
3 | 5,000 195 2:05 
29 4,900 185 2.12 
Total. 121,100 4542 2.13 


is generated in the building or purchased 
from some outside source. It may, how- 
ever, be interesting to know what this 
cost is. During the winter of 1911-12 
the heating plant consumed 54 tons of 
Pocahontas coal costing $3.75 per ton 
and 108 tons costing $4, making a total 
fuel cost for the heating plant of $634.50. 


Fuel Supply Troubles 
By JAMes H. BEATTIE 


An engine, to give steady, uninterrupted 
service, must have constant fuel supply; 
furthermore, the fuel must be clean. 
Greater care is necessary perhaps to 
keep an engine using liquid fuel in con- 
stant operation than one using gas, as the 
former is more subject to trouble through 
dirt or water in the fuel, than an en- 
gine using natural or artificial gas as 
these are reasonably constant in their 
composition and not, as a rule, subject to 
interruption in flow. The following in- 
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Fic. 1. SECTION THROUGH CYLINDER 


tem was in good condition and the spark 
properly timed. Opening the needle valve 
(the engine operated on gasoline) did 
not improve matters. Throttling the air 
pipe helped somewhat but did not effect 
a cure. A section of the cylinder and 
mixing valve of this engine is represented 


To Throttle Valve 
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Fic. 2. SHOWING MIXING CHAMBER 


in Fig. 1. The mixing valve of the com- 
mon overflow type is indicated at A, 
the gasoline being kept at a constant level 
by the overflow pipe. On the suction 
stroke of the engine the gasoline is drawn 
through the small pipe C, the amount 
entering being determined by the setting 
of the needle valve. Dirt had entered 
the small nozzle and lodged near the 
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end where the mixture of the fuel and 
air occurred. The pipe was not com- 
pletely stopped up but very nearly so; 
hence the amount of fuel that could pass 
was regulated by the obstruction and not 
by the needle valve. Throttling the air 
supply increased the suction and thus 
more fuel could pass the obstruction in 
a given time. The whole trouble disap- 
peared when the obstruction was re- 
moved. Lack of care in filling the fuel 
tank was responsible for this difficulty, 
which goes to show that too great care 
cannot be taken to keep the fuel free 
from dust, dirt or water. 

Another engine operated very satisfac- 
torily for several weeks after it was in- 
stalled, and then began stopping fre- 
quently, for no apparent reason. It 
proved to be another case of fuel-supply 
failure, this time due to the fuel tank 
being too far from the engine and too 
far below the gasoline pump. While the 
pump was new and in perfect condition 
it brought the fuel to the engine with- 


__ Overflow 


<—. 


POWER 


Fic. 3. SHOWING WATER IN BOTTOM OF 
TANK 


out trouble, but when the packing began 
to wear the pump was not equal to the 
task. Pumping by hand before start- 
ing the engine would bring up enough 
fuel to keep the engine going for a 
short time, as the mixing vAlve held con- 
siderable, then the engine would stop 
again. The trouble was remedied by plac- 
ing the fuel tank nearer the engine and 
at a higher level. 

In another case a small. engine was 
rapidly getting a bad reputation by using 
more fuel than necessary. It was rated 
at 15 hp. and consumed nearly 25 gal. 
of gasoline per day, although not op- 
erating at full load. The trouble proved 
to be: looseness in the lock lever that 
holds the inlet valve shut when the en- 
gine is coasting. This caused the inlet 
valve to chatter (due to the partial vac- 
uum in the cylinder when the engine was 
running idle) allowing fuel to enter and 
go to waste. The fuel consumpt'’on dropped 
to about 12 gal. per eight hours after 
proper adjustments were made. 

The field man frequently gets more 
calls to imaginary troubles than to real 
ones. One man who had just purchased 
an engine wrote the general agents -that 
the engine would not run and to send a 
man at once. If the trouble proved to 
be due to the engine the company agreed 
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to pay the expenses of the trip, but if 
the fault was the owner’s, he was to 
pay them. The pipe leading from the 
supply tank to the carburetor extended 
about half an inch into the tank so that 
any dirt which might be in the tank 
would not get into the carburetor. There 
was only enough fuel in the tank to 
cover the bottom, its level being below 
the end of the pipe. The man was sure 
he had fuel in the tank for he could see 
it. After 5 gal. of gasoline had been 
placed in the tank and the engine started 
he paid the bill without a murmur. 

In a similar case the fuel tank was 
outside the building, and, although there 
was plenty of fuel in ‘t, a cock in the 
pipe to the engine was closed. This man 
had been trying for two days to get his 
engine started. 

Fig. 2 is a cross-section of the car- 
buretor and air valve of a throttle-gov- 
erned engine operating a,small electric- 
light plant. After operating satisfactorily 
for a day the engine refused to start the 
next evening. As will be noticed from 
the sketch, the opening from the car- 
buretor to the port leading to the throt- 
tle valve is covered by the edge of the 
disk A, which is held on its seat by a 
light spring. The disk is perforated so 
that air may pass through whether the 
opening from the needle valve is open 
or not. This valve was stuck on its seat, 
the result being that the engine could get 
no fuel. 

Another puzzling difficulty was with an 
engine employing a pump feed for the 
gasoline. This engine was served by a 
tank such as illustrated in Fig. 3, the pipe 
to the fuel pump extending to within an 
inch of the bottom of the tank. Water 
had accumulated in the bottom of the 
tank until it had reached the end of the 
pipe, and the pump could get nothing 
but water; hence a stop with consider- 
able difficulty resulted before the trouble 
was remedied. 


The Gas Turbine 


Zeitschrift des Vereines deutscher In- 
genieure for Mar. 30 of the current year 
prints a contribution by Dr. A. Stodola, of 
Zurich, in review and criticism of a re- 
cent book by Hans Holzwarth on the 
theory and construction of the gas tur- 
bine, together with operating results ob- 
tained from two of that type. 

He says that in the Holzwarth design 
the working cycle is a periodic release 
and explosion of a predetermined quan- 
tity of fresh charge which then, under 
the effect of expansion, is directed through 
a nozzle to the rotor of the turbine. When 
the expansion has continued to nearly the 
back pressure, air is admitted to the ex- 
Plosion chamber until the latter is 
scavenged of the burned gases and the 
temperature is lowered sufficiently. The 
nozzle valve is then closed and gas or a 
gas-air mixture under pressure is in- 
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jected into the chamber for explosion and 
a repetition of the process.* 

The inventor decided on compression 
of the gas only, whereas the air is sup- 
plied to the chamber by exterior pressure 
and to this end an exhaust fan main- 
tains in the turbine a vacuum of about 
3 in. of mercury. As the compression 
in the explos’on chamber rises only to 
about 18 to 25 lb. the motor belongs to 
that class of explosion turbines having 
only very low advance compression; that 
is, compression for the fuel delivery into 
the combustion chamber. The designer 
chose the almost insignificantly low com- 
pression of 1.5 to 2 atmospheres because 
he endeavored to offset the necessary 
power requirement by the recovery in 
a regenerator of the heat of the gases of 
combustion, for which purpose these 
are conducted to a vertical tubular boiler 
and the steam thus generated supplies a 
steam turbine operating the centrifugal 
compressor and the exhaust fan. A theo- 
retical calculation shows that this energy 
requirement amounts to 10 or 15 per cent. 
of the available duty of the turb‘ne, 
which, calculated as heat, certainly means 
35 per cent. of the calorific value of the 
gas used. 

Notwithstanding the cons‘derable heat 
recovery from the exhaust gases at rela- 
tively low temperatures the required heat- 
ing surface is not impracticably large, 
but rather comparable to the cooling area 
of a surface condenser for a steam tur- 
bine of like duty. 

In so far as the described arrangement 
is concerned, the Holzwarth turbine does 
not differ from well known designs, 
whereas its behav‘or in the matter of tem- 
perature shows a peculiarity of design. 
Thus the designer absolutely excludes all 
cooling by either jacket or spray and 
intends to accomplish the required reduc- 
tion of combustion chamber and bucket 
temperatures by means of the scavenging 
air alone. Professor Stodola says: “In 
the face of this proceeding, one is in- 
voluntarily reminded of Diesel who also 
sought to build a motor devoid of cooling 
but who after years of battle against it 
had to accept the water jacket as a nec- 
essary evil.” He says further that it is 
deserving of thanks that the Holzwarth 
book frankly presents and critically speaks 
of all the unfavorable experiences and 
the disillusionments of the early investi- 
gations. 

Originally the gas-air reservoir was 
built around the combustion chamber as 
a iacket and the fresh change was thus 
heated before its admission. No wonder 
that there was early or pre-ignition. 

In explanation of the great difference 
observed between the theoretical and the 
actual duties the author brings forward 
the difficulties of scavenging the cham- 
bers, inasmuch as the jet of gas issuing 
from one chamber interferes with the free 


*See Power, Feb. 6, 1912. 
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exit of the air from the neighboring one, 
although the gap had been materially 
widened and a bypass around the buckets 
provided for the scavenging air. Gen- 
erally, however, it seems that the nozzle 
is to blame as it does not yield a suffi- 
cient drop in the pressure of explosion, 
and thus the issuing jet may not expand 
to the pressure induced by the exhaust 
fan and the expansion established out- 
side of the nozzle, in the widened gap, 
may not operate to the benefit of further 
acceleration of the jet. 

During all the tests unusually low ser- 
vice demand was made on the turbine and 
it is evident that a 10 to 15 per cent. load 
requires less cooling. 

The admissible temperature for the 
buckets at full load remains the main 
question with the gas turbine and this 
the investigations leave unanswered. It 
thus seems idle to make conjectures as to 
its ultimate efficiency, for only in the 
light of this can a determination be made 
of its economy as compared with the re- 
ciprocating gas engine and the no less 
serious competition of the steam turbine. 

Though the gasturbine problem has 
not been solved by the Holzwarth de- 
sign, Professor Stodola acknowledges in- 
debtedness to it for valuable disclosures 
as to numerous details of the develop- 
ment. Of particular prominence is the 
series of tests of the first turbine rela- 
tive to the use of the heavier fuel oils, 
including coal-tar oil. 

In a word, Professor Stodola says that 
the Holzwarth investigations are a power. 
ful incentive to renewed activity in the 
direction of the gas turbine, for it is and 
will continue to be an ideal of the de- 
signing engineer. 


LETTER 


Igniter Points 

For the make-and-break igniters on 
our producer-gas engine we had been 
using points that cost 25c. apiece. This 
meant $1.50 for points for each set of 
three igniters, so I began looking for a 
substitute. After using various metals 
I tried a brass point in the terminal rod 
together with a cold-rolled steel point in 
the igniter stem (or movable stem), and 
have been getting good service from this 
combination. For this purpose I turned 
down some old %-in. brass rods to the 
proper diameter for the points and 
sawed off pieces as they were wanted, 
filling a taper on one end to drive into 
the hole of the igniter terminal. I did 
the same with the cold-rolled steel points 
for the igniter stem. 

With both points of cold-rolled steel 
the igniter would miss when running on 
the batteries, but would run all right di- 
rect from the battery-charging generator. 
However, as that gave such excessive 
ignition current it caused backfiring. 

J. W. Fries. 


Middleboro, Mass. 


j 
Wy 
q . 
q “ay 
3 
i 
4 
| 
q 
= 
ty 
5 
5 
| 
“Oe 
} 
4 
fe 
¥ 
4 
‘ 
> 


Automatic Refrigeration an 
Ideal Central Station Load 


By Porter L. SWIFT 


Supplying electric current for the op- 
eration of automatic electro-mechanical 
refrigerating plants furnishes one of the 
largest and most profitable fields for the 
extension of electric service into com- 
mercial use. From the viewpoint of the 
progressive central-station manager, it is 
a most desirable addition to the load on 
lighting mains. The present perfected 
apparatus will produce no undue line 
disturbances through the automatic start- 
ing and stopping of the motor. 

The reasons for the foregoing state- 
ments are numerous and self-evident if 
one will prepare a small chart divided 
longitudinally into 12 equal divisions rep- 
resenting the months of the year; at the 
left divide vertically for the degrees of 
temperature as on an ordinary thermom- 
eter scale and at the right divide ver- 
tically for the number of hours of dark- 
ness per day, which will range from 
about seven in the summer to nearly 
fifteen in the winter. On this chart plot 
the temperature curve for any locality 
for the entire year and the hours of dark- 
ness per day for the same period. The 
refrigerating duty will follow the tem- 
perature curve and the lighting load the 
hours-of-darkness curve. 

Herewith is a chart for New York. It 
may be seen that the dark periods range 
from a minimum of 8 hr. 55 min. in June 
to a maximum of 14 hr. 42 min. in Decem- 
ber.. These figures are from sunset to 
sunrise and the actual dark per- 
iod in summer shorter on ac- 
count of the long light periods before 
sunrise and after sunset. The tempera- 
ture curve is the average curve, while 
the actual refrigerating load will follow 
the maximum and minimum curve each 
day. The curve shows an average tem- 
perature around 75 deg. F. during July 
and August, while the maximum tem- 
perature for several days reaches 85 
deg. and even 100 deg., and in this time 
there are only six to eight hours of actual 
darkness. During January and February 
temperatures as low as 20 deg. are 
reached for several days when lighting 
requirements extend 14 hr. or more. 

A refrigerating load is the exact re- 
verse of a lighting load, both in the 
months of the year and the hours of 
each day. It is heaviest in summer when 
the lighting requirements are small, and 
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Refrigeration Department 


Principles and operation of ice-making and refrigerating plant and machinery 


it is a long load, especially with auto- 
matic refrigerating plants, when the op- 
eration may reach 18 to 24 hr. each day. 
It is a day load at all times during the 
year because in the daytime the cooled 
supplies are removed from the refriger- 
ators and replaced by new supplies. At 
the time the electric-lighting load is in- 
creasing it becomes less because the re- 
frigerators are usually closed and well 
cooled during the later afternoon. 

It would appear then that this class of 
power consumer ought to be encouraged 
by a low rate. In one Eastern city of 
100,000 inhabitants the power company 
has found it advantageous to make a 
reasonably low flat meter rate for its 
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driven refrigerating plant may be of in- 
terest. 

Any refrigerating load is desirable, but 
the automatic refrigerating load is doubly 
so because the automatic plant derives 
its motive power solely from an electric 
motor and for this reason alone is worthy 
of first consideration. The ordinary small 
refrigerating plant is usually operated 
during the daytime only and sufficient re- 
frigeration: is stored in brine tanks to 
hold the temperature in the refrigerators 
within the desired limit; but in extremely 
hot weather uniform temperatures are 
difficult if not impossible to maintain. 
The automatic type of refrigerating plant 
with its thermostatically controlled motor 
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refrigerating business. It was supplying 
some 21 of these refrigerating plants, 
last year realizing over $12,000 from this 
class of service alone. More plants are 
being installed and the management con- 
templates still further reducing an al- 
ready low rate to encourage the instal- 
lation of refrigerating plants, the ma- 
jority of which are automatically con- 
trolled and driven by electric motors 
ranging from 2 to 25 hp. This business 
is nearly clear profit as the peak load 
for this service does not add to the 
general peak but follows it and comes at 
a time when the valley period is great- 
est. A load that is off the peak is a 
good one to cultivate, and in order that 
commercial departments may work up 
this new business a few words for the 
automatically controlled and electrically 


is available for operation during the 
whole 24 hr. and will maintain an even 
temperature in the refrigerator. This fea- 
ture is especially attractive from a cen- 
tral-station viewpoint in that smaller 
motors are required to operate the auto- 
matic plants; this results in the longer 
use of a smaller maximum demand than 
is obtained with the ordinary type of 
machine, and in turn requires a smaller 
central-station investment to meet the 
consumers’ demands. 

There are few central-station loads 
which will show a better return per con- 
nected horsepower than by motors driv- 
ing these automatic plants, for it is the 
rule that this plant will do the work 
with a 5-hp. motor which a nonautomatic 
plant will not do as satisfactorily when 
driven by a 10-hp. motor. 
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Automatic refrigerating plants are now 
built having a_ refrigerating capacity 
equivalent to the melting of 700 lb. to 
16 tons of ice in 24 hr. and they are 
driven by motors, using either direct or 
alternating current ranging from 1 to 30 
hp. One plant in New York City op- 
erates two of these 16-ton units driven 
by two 30-hp. direct-current motors. 

The devices which control the opera- 
tion of the automatic plant and their 
functions may be of some interest. The 
automatic expansion valve is so con- 
structed that, for any given temperature 
to be maintained around the expansion 
coils, there will be within the coils a 
density of vapor proportioned to and 
governed by the pressure of the vapor it- 
self. This gives a better regulation of 
the ammonia supply to the expansion 
coils than is possible with the closest per- 
sonal attention and a hand expansion 
valve. 

Another type of automatic expansion 
valve is so constructed that the tempera- 
ture of the returning vapor from the 
expansion coils acts on a given volume 
of liquid and gaseous ammonia confined 
in a chamber which is connected with a 
diaphragm controlling the action of the 
expansion valve. The expansion or con- 
traction of this confined liquid in the 
chamber, caused by the varying tempera- 
ture of the vapor from the expansion 
coils, exerts a pressure on the diaphragm 
which controls the feed to the pipe coils. 
Thus the supply of ammonia to the re- 
frigerator coils is governed by the tem- 
perature of the suction gas from the 
same coils after the heat in the re- 
frigerator is absorbed, and the supply 
will be throttled and cut off entirely as 
conditions in the refrigerator require. The 
frost line will also be prevented from 
reaching the ammonia compressor. 

The automatic water valve is con- 
structed to regulate the supply of con- 
densing water corresponding to the tem- 
perature and pressure of the compressed 
gas. The thermostatic control for start- 
ing-and stopping the motor is so ar- 
ranged that the motor will stop and 
Start when the temperature in the cooled 
rooms reaches the two predetermined 
limits. Another automatic controlling de- 
vice is a high-pressure safety cutoff and 
a circuit-breaker. 

The subject is worthy of attention and 
the new business ought to be encouraged 
by a low rate. A flat meter rate is good, 
but the machines show up well for both 
the consumer and the central station if 
on a sliding scale, depending on the 
number of hours’ use of the maximum 
demand. The aggregate profit will be 
large, though made up of small items, 


when a few of these plants are on cen- 
tral-station lines. 


It is the intention of the Massachusetts 
Institute of Technology to add mechanical 
refrigeration to its curriculum. 
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Fundamentals of Refriger- 
ation* 


Cold is a relative term, and the de- 
gree is measured by the thermometer. 
The temperature at which water freezes 
and ice melts is 32 deg. F. To melt ice 
it is necessary to apply heat, although in 
the process of melting the thermometer 
shows no rise in temperature until after 
the ice is converted into water. The 
heat necessary to produce this conversion 
from a solid to a liquid state is called 
the latent heat of fusion, and is ex- 
pressed in heat units. The heat unit— 
that is, the energy necessary to raise 
the temperature of 1 lb. of water 1 deg. 
from 62 deg. to 63 deg. F.—is called a 
British thermal unit, and is abbreviated 
B.t.u. The latent heat of 1 lb. of ice is 
about 142 B.t.u. A ton of ice contains 
therefore 

142 «x 2000 = 284,000 B.t.u. 

This figure has been adopted as the stand- 
ard of a ton of refrigeration per day, 
equivalent to the amount of heat neces- 
sary to change the ice from a solid to a 
liquid state. Machines rated at one-ton 
capacity are able to extract 284,000 B.t.u. 
during a run of 24 hours, or 11,833 B.t.u. 
for each hour of operation, this heat- 
extracting capacity increasing in direct 
proportion with the increase in capacity 
of the machine. 

' Two systems are in use for artificial 
refrigeration, the direct-expansion system 
and the brine-circulation system. In the 
former, the refrigerant piping is exposed 
within the space to be cooled; in the 
brine-circulating system the brine is 
forced through the pipes and returned 
to the point where the refrigerant ex- 
tracts the heat from the brine. In the 
latter case, it is necessary to use a pump 
to circulate the brine. 

To determine the refrigerating capa- 
city of the machine required in any par- 
ticular case, it is necessary to consider 
the size of the box, the character of in- 
sulation in the walls and the amount 
of material put into and taken out of 
the box in a given period of time. A 
simple and fairly accurate calculation can 
be made by comparison with the ice con- 
sumption. 

Suppose a ton of ice is required three 
times in two weeks during the warmest 
weather. This is equivalent to 6000 Ib. 
in 14 days or about 450 lb. per day, in- 
cluding Sundays. Assuming that the con- 
ditions justify eight hours’ daily opera- 
tion, a one-ton machine operating eight 
hours daily, or one-third of a day, would 
give refrigerating results equivalent to 
one-third of a ton, or 666 Ib. of ice. A 
one-ton machine, although slightly in ex- 
cess of the requirements, would be the 
proper size to give results equivalent to 
the present ice use. Very frequently, 


*Excerpt from report of gommittee on 
refrigeration, ventilation and laundry 
machinery, read before the Nationai Elec- 
tric Light Association, at Seattle, Wash. 
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however, a lower temperature is desir- 
able, and a larger machine should there- 
fore be recommended. 

In the case of a new installation or 
where no direct comparison with ice can 
be made, other calculations must be used. 
This is roughly done as follows: As- 
sume that a butcher with a box 10x10x10 
ft., handling 500 lb. of meat per day, de- 
livered to him at about 90 deg. F., de- 
sires the box maintained at 34 deg. F. 
The box is new and the insulation fairly 
good, the latter having a valuation con- 
Stant equal to 3. Use this insulation 
formula: 

H = cA (t — 
where 

H = Total heat loss, B.t.u., in 24 hr. 
De 
= Pe 

c = Insulation constant = 3; 

t = Temperature outside = 85 deg. 
(summer heat) ; 

t’ = Desired temperature inside = 
34 deg.; 

A = Outside area of box = 10 x 10 
x 6 sides = 600 sq.ft. 


H =3 x 600 x (85 — 34) = 
91,800 B.t.u. 
Use this contents formula: 
= ws (¢ 
where 
F = Total heat in B.tu. = ?; 


w = Weight in pounds = 500; 

s = Specific heat of contents = 0.8 
(for beef) ; 

t = Temperature of material put in- 
to box = 90 deg.; 

t' = Desired temperature inside = 


34 deg. 
F = 500 x 08 x (90 — 34) = 
22,400 B.t.u. 


The total B.t.u. to be removed by the 
machine is therefore 91,800 for insula- 
tion added to 22,400 for contents is equal 
to 114,200 B.t.u. each 24 hours. If the 
machine is to perform the work in 10 
hours out of each 24, what size of ma- 
chine will be necessary? In the fore- 
going it was learned that a one-ton ma- 
chine will remove 11,833 B.t.u. each hour, 
or 118,330 in 10 hours. Therefore a one- 
ton machine will do the work in this 
case, if operated between 9 and 10 hours 
daily in the hot weather, and a lesser 
number of hours, in proportion to the 
temperature prevailing, at other times of 
the year. 

In the formula given, the value of the 
insulation c will vary from 1 up, 3 being 
an average condition for fairly good 
butcher boxes. Where old and poor boxes 
are used or many windows open into the 
refrigerator, a higher value must be used, 
perhaps about 5. The specific heat s 
varies with different substances. Milk 
is 0.9, beef 0.8, vegetables 0.9, fish 0.85, 
eggs 0.75. 


With her engines of 70,000 hp., the 
900-ft. “Imperator,” of the Hamburg- 
American Line, will have a speed of 221% 
knots. 
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A Question in Operation 


If a line pump is shut down for re- 
pairs, should the compressor be shut 
down or kept running ? 

If the expansion of the ammonia takes 
place in coils submerged in a brine or 
a freezing tank, the machine may be op- 
erated for a short time without any in- 
convenience. As the temperature of the 
brine’ in the tank will be somewhat low- 
ered the operation of the machine should 
accordingly not be continued long enough 
to freeze the brine in contact with the 
expansion coils. 

In the case of double-pipe brine cool- 
ers the expansion valve should be closed 
and the machine be stopped practically 
as soon as the brine pump is shut down. 
The precaution of stopping the machine 
in the latter case is necessary because 
of the limited brine volume surround- 
ing the expansion pipe; freezing it 
would effect a complete stoppage in the 
brine circuit and possibly burst the 
pipe. 

In shutting down the compressor for 
two or three hours, os, in fact, for a 
much shorter time, the expansion valves 
should always be closed. This is be- 
cause the higher pressure behind the 
liquid in the receiver would continue to 
force through into the expansion coils, 
and eventually flood the coils. This am- 
monia would probably make trouble when 
the machine is again started by freezing 
back to the compressor, which means 
that on account of the abnormally large 
quantity of ammonia in the coils, some 
of the liquid will be entrained or drawn 
back with the ammonia gas returning to 
the compressor. 

It is well to close the expansion valves 
a few minutes before the machine is 
stopped when the plant is to be shut down 
for any considerable length of time. This 
will reduce the back pressure in the 
coils to something below normal, so that 
the rise in pressure which always takes 
place because of the evaporation of the 
liquid remaining in the expansion coils 
will not be much above the usual working 
pressure. 

The suction valve of the machine need 
not be closed unless the ammonia pres- 
sure in the expansion coils rises suffi- 
ciently to cause the stuffing-box to leak 
when the packing contracts on cooling. 
If the discharge valves of the compressor 
are not tight, leakage of high-pressure 
ammonia gas back into the cylinder may 
also give rise to the same difficulty, when 
the valve in the discharge line must be 
closed as well. It is advisable not to 
close this valve unless it becomes abso- 
lutely necessary because the starting of 
the machine without opening it would 
probably result disastrously to the ma- 
chine. There being no outlet for the 
compressed gas, the pressure might read- 
ily rise sufficiently to blow off the com- 
pressor cylinder head. 
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Electric Refrigeration 


The committee on refrigeration, venti- 
lation and laundry machinery of the Na- 
tional Electric Light Association pre- 
sented at this year’s convention a classi- 
fied list of industries using electric re- 
frigeration. Table 1 shows principally 
the variation in the particular classes of 
business and the averages in the in- 
dustries specified. The average tons of 
refrigeration are 634 with an average 
horsepower connected of 15%, or an 
average ratio of 1:2.3. The average kilo- 
watt-hours per horsepower connected 
equals 1241, and the average kilowatt- 
hours per ton equals 2935. 


TABLE 1. CLASSIFIED LIST OF INDUSTRIES 


No.of Total Kw.-hr.per 
Instal- ——~—-, Total 


Class lation Hp. Tons Kw.-hr. Hp. Ton 


Mutior........ 2 17 9 16,013 942 1779 
Candy 1 rf 4 3,402 486 851 
Dairy 11 177 73 230,494 1302 3157 
Florist 3 30 13 38,638 1288 2972 

ere 1 7 4 7,654 1093 1913 
Hospital... .. 1 75 20 103,376 1378 5168 
Ice cream.... 7 45 19 83,162 1848 4382 

14 285 137 339,561 1191 2471 
Poultty...... 2 25° 11 £22,423 897 2038 
Soda fountain 1 8 3 13,674 1709 4558 
Saloon....... 1 8 3 10,418 1302 3472 


Table 2 shows the capacity in tons of 
refrigeration with the horsepower of the 
motor required to operate, as found in 
practice. 


TABLE 2. MOTOR CAPACITY REQUIRED 


Capacity, 
ons of 
Refrigeration Hp. 


Sar 


Refrigeration in South 
America 


“Refrigeration is not only a business 
issue but it has a great moral influence,” 
said John Barrett, director-general of the 
Pan-American Union, at the recent con- 
vention of the American Association of 
Refrigeration at Washington. “I believe 
today that refrigeration means a new life 
for a large portion of Latin America and 
the tropical countries instead of endless 
apathy and lack of development. | 

“The whole Caribbean Coast, the Gulf 
of Mexico and the Mosquito coast, which 
a few years ago were the home of yellow 
fever and malaria, through the influence 
of refrigeration are being converted into 
countries where men, women and children 
can live in comparative comfort.” 


“What is a vacuum?” said the ex- 
aminer. 

“A vacuum;” replied the candidate, as 
he drew in his breath with a hissing 
sound, “is a thing that goes like that, and 
when you have 25 you are all right.” 
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CORRESPONDENCE 


Spraying Oil in Absorber > 
‘Tubes 


Every refrigerating engineer has been 
troubled with leaking absorber tubes 
while the machine is in operation and in 
getting the scale out of the tubes when 
the machine is shut down for winter re- 
pairs, but much of this trouble can be 
avoided by spraying the inside of the 
tubes with raw linseed oil. They should 
first be thoroughly cleaned with a flue 
scraper; then the oil may be applied to 
good advantage with an oil spray using 
air. I use the apparatus shown in the 
sketch. The tank can be placed on top 
of the absorber and the air piped to it. 

This apparatus can be made very 
cheaply, using any tank that will stand 
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OiL SPRAYING OUTFIT 


a pressure of from 50 to 60 lb. The 
sprayer is made of 34-in. pipe for 2-in. 
tubes and %-in. pipe for 1'%-in. tubes, 
drilled with four %-in. diametrically op- 
posite holes. To obtain a good spray and 
not waste the oil, the oil and air valves 
must be properly adjusted. , 

After spraying the tubes let water flow 
slowly into the bottom of the absorber 
to give the oil on top of the water a 
chance to cover any unoiled place on the 
tubes as the water rises. 

If this treatment is employed there 
will be fewer leaks during the season, the 
scale will not form so thickly on the 
tubes and they may be more easily cleaned 
when the machine is shut down for re- 
pairs. 

Gay A. ROBERTSON. 

Louisville, Ky. 
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The Growing Use of Super- 


heated Steam 

The rapidly increasing use of super- 
heated steam indicates a keener realiza- 
tion of its merits than has hitherto pre- 
vailed. The development is at present 
far more rapid in locomotive than in sta- 
tionary or marine practice, but the wide- 
spread introduction of the turbine is ac- 
celerating its use extensively in marine 
work. Stationary practice cannot long con- 
tinue so unresponsive to the influence 
of this development, for generally speak- 
ing, what is true of superheated steam 
in locomotive or marine practice is also 
true in stationary practice. 

In the fifteen years since superheated 
steam was first used in locomotives in 
Europe, the practice has grown consider- 
ably there, especially in Germany. Hap- 
pily America is awaking, as one Western 
road now has over 500 superheating loco- 
motives in service. In marine practice, 
especially in warships, commendable pro- 
gress is being made. 

Fortunately, the troubles associated 
with superheated steam are being rapidly 
overcome by using better metals and de- 
sign for the superheater and its moving 
parts in contact with the steam. The 
great differences in temperature between 
the outside and inside surfaces of the 
cylinder or turbine casing containing 
highly superheated steam, demand uni- 
formity of thickness of the walls, and 
efficient insulation to avoid excessive con- 
traction and expansion which is apt to 
stretch the metal beyond its elastic limit. 

Th‘s particularly applies to all joints 
and flanges to reduce the likelihood of 
thermal losses by leakage. Superheated 
steam is ideal for turbines, as there are 
no evils incident to lack of thorough lubri- 
cation as exists with reciprocating en- 
gines, and the normally dry steam act- 
ing on the blades obviates the deleterious 
effects of saturated steam. But, as is 
pointed out in the next editorial, super- 
heated steam in practice is only normally 
dry and provision should be made to sep- 
arate the condensation that is bound to 
form through unavoidable temperature 
reductions in the steam lines. 


The advisability of using superheated 
steam centers on the facility with which 
it may be introduced in nonsuperheating 
plants. The installation cost of the super- 
heater is comparatively low, and there is 
no mechanism requiring frequent atten- 
tion and repair. Moreover, the economy 
gained by reduced water, steam and coal 
consumption more than compensates for 
the cost of the installation and mainte- 
nance of the superheater. 


Superheated Steam 


Ever since the importance of super- 
heated steam to economical engine per- 
formance was established, most steam 
users have been content to utilize it with- 
out running it through a separator before 
its admission to the engine. Indeed, most 
engineers believe it to be unnecessary to 
do so and are firm in the belief that 
“Water, no matter how formed, cannot 
exist in the presence of superheated 
steam”; that “it robs the steam of its 
heat and is itself evaporated into steam.” 

As a matter of fact, wet, saturated 
and superheated steam may exist simul- 
taneously in the same section of pipe. 
Time is required to evaporate the water 
even though the temperature be con- 
siderably above that necessary to do so. 
The existence of ice in an atmosphere 
above 32 deg. is somewhat analogous. 

Modern turbine practice, perhaps more 
than any other one thing, has shown the 
ill effects of water in supposedly super- 
heated steam. The blades of turbines 
normally using superheated steam have 
been found to be badly eroded after 
comparatively short service, and it is 
possible that serious accidents may re- 
sult from the turbine receiving a slug of 
water when being started. That the 
blades were worn considerably in a short 
time indicates that wet steam was being 
supplied. The friction set up by the 
presence of water in the steam also 
lowers the efficiency of the machine and 
both effects combine to make frequent 
and costly repairs necessary. The re- 
sults of more ‘investigation into the steam 
conditions of well regulated plants using 
superheated steam would be interesting. 
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Small Exhaust Steam Turbines 


It is only within the last few years 
that the exhaust-steam turbine has been 
utilized in improving the steam consump- 
tion of power plants. The installations to 
which publicity has been given have been 
of large units and engineers of small 
power plants may have gained the im- 
pression that the adoption of small ex- 
haust-steam turbines is not practicable. 

When the load on a small power plant 
increases beyond the capacity of the en- 
gine there are several ways of securing 
more power. One is to install a larger or 
additional engine, which would demand 
additional boiler capacity, and in instances 
an enlarged boiler house. Another is to 
install a condenser, if the engine has 
been operating noncondensing, and ob- 
tain an additional output of between 20 
and 25 per cent. Installing a low-pres- 
sure turbine between the engine and the 
condenser is the latest way. Small tur- 
bines can be operated with a jet con- 
denser, maintaining a vacuum of, from 
24 to 26 inches, or a surface condenser 
can be used for higher vacuum. Much 


of the energy remaining in the steam ~ 


after passing through the cylinder of a 
reciprocating engine with its limited range 
of expansion can be recovered in an ex- 
haust-steam turbine, because the latter 
greatly extends the range of expansion. 
Often the turbine gets as much out of the 
steam as does the engine through which 
the steam first passes. 

Engineers whose plants are being 
forced should look well into the merits 
of the exhaust-steam turbine from the 
standpoints of economy, small space oc- 
cupied and low initial cost. 


Why Isolated Plants Some- 


times Lose 


Two reputable consulting engineers 
after investigating the conditions of the 
plants in the county buildings of an 
Eastern state, reported that in no plant 
were records or other data kept from 
which the cost of power or light might 
be determined. The plant engineers “could 
not tell the boiler horsepower developed, 
the coal consumption per horsepower- 
hour, the average number of kilowatt- 
hours developed for lighting or power, 
the economy of the engines, or the pro- 
portion of steam used for heating, light- 
ing and power.” 
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And these plant engineers are civil- 
service men too. Is it to be wondered 
that central stations are making inroads 
into the isolated-plant field? Where cen- 
tral-station service can be supplied for 
less than the purchaser’s own cost for 
producing power it should prevail, but 
there are many instances where over- 
zealous salesmen for that service secure 
its adoption where it does not mean 
higher economy, simply because a knowl- 
edge of true conditions is lacking. 

That the Freeholders did not provide 
these plants with record forms is no justi- 
fication of the engineers’ ignorance of 
operating conditions. Had they fortified 
themselves with the information, the Free- 
holders would have been humiliated for 
their own laxity. 

It is just as much an engineer’s duty 
to know what his plant is doing as it is 
for him to keep the knocks from his 
engines. But so long as such deplorable 
conditions exist, those at fault must be 
content to eventually take their place in 
the “starter and stopper” class. 


Precautions for Safety 


Constant vigilance is the price of 
safety, and the plant or shop employee 
who is ever watchful has small need for 
liability enactments and workmen’s com- 
pensation laws. But as familiarity with 
danger breeds contempt for its presence 
the employee must be safeguarded; hence 
it is necessary to compel employers to 
adopt safety measures and hold them 
liable for loss of life and limb. 

By the installation of safety de- 
vices the Pennsylvania Railroad decreased 
the serious injuries to its 33,242 shop 
employees over 63 per cent. in ten months. 
This achievement is due to the systematic 
methods advised by an insurance com- 
pany. 

Unless plant owners and employees co- 
operate in reducing the causes of acci- 
dents, the best state-made laws will fail 
of their purpose. Almost any accident- 
insurance company is equipped to advise 
an owner how he can reduce his acci- 
dent hazard, but “the problem of safety,” 
says Vice-president Atterbury, of the 
Pennsylvania Railroad, “is not altogether 
a question of rules and safety appliances; 
it is the development of inherent self- 
restraint and control. If we can provide 
instruction in these principles, we will 
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hhave taken a long step forward in con- 
serving life and limb and increasing in- 
dustrial safety.” 


Office Building Service 


When the fifth convention of the Na- 
tional Association of Building Owners 
and Managers convenes in Seattle on 
July 11, it is to be hoped that in the dis- 
cussions on construction, maintenance and 
*service, the office-building power plant 
will have its share of consideration. 

Striving after the “superficial attrac- 
tions” tends to direct the owner’s atten- 
tion to high-speed elevators, expensively 
equipped toilet rooms, marble-walled cor- 
ridors, etc., making him forgetful that 
most tenants are satisfied with prompt 
responses to elevator calls, sufficient heat 
and light—in a word, service. 

This class of service is supplied by 
the power plant. The successful man- 
ager knows how much is dependent up- 
on his chief engineer, and when the 
owner reduces his appropriation the man- 
ager is too wise to let the economy af- 
fect the power plant. 

Good power-plant service has often 
been the means of attracting tenants dis- 
satisfied with buildings having merely 
superficial attractions, and in keeping the 
plain office building on a paying basis. 


Sunday Work in Power Plants 


Now that the summer is here and the 
beach and field are alluring, Sunday work 
in hot boiler and engine rooms seems 
especially disagreeable. But Sunday work 
must be done. Unfortunately for them, 
some engineers have to work Sundays to 
furnish the power that means comfort 
and enjoyment to the public. 

As long as Sunday work is necessary 
it should be made as easy and agree- 
able as possible. It is folly to leave 
until Sunday, work that could be done as 
well on week days. Those so favored 
as to have fresh air and sunshine at least 
once a week, if in charge of men less 
fortunate, should have consideration for 
their being confined long hours in under- 
ground rooms, especially boiler rooms, 
and endeavor to ameliorate uncom fort- 
able conditions. The men will not only 
be pleased with the management but will 
cheerfully do better work. 
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Readers with Something to Say 


A letter good enough to print will be paid for. 


Ideas, not mere words, wanted 


Correcting a Troublesome 
Muff Coupling 


A part of the shafting illustrated 
stopped running, .and examination re- 
vealed that the key had come out of the 
coupling, and that both keyways in the 
shaft and coupling were badly worn. 

The shaft that had worked out of the 
coupling was bent and had moved about 
in it until ridges nearly i; in. deep were 
worn in its surface. New keyways were 
cut by hand and the keys fitted. On 


give the same total heat. The 113,400 
B.t.u. needed can be obtained with less 


_air if the fire is so controlled as to make 


CO: instead of CO, unless the additional 
air and the air containing 3 lb. of oxy- 
gen does not enter into combustion at 
all, or, all of the heat generated by the 
added air and by the 3 lb. of oxygen 
is added as sensible heat to the loss up 
the chimney. 

I do not believe that with more air sup- 
plied less will be used, and all the heat 
generated by the excess air will not go 


MuFF CouPLING, SHOWING KEYWAYS AND SETSCREWS 


starting the engine the shaft wobbled con- 
siderably and after running for three- 
quarters of an hour the keys were noticed 
to be gradually coming out. They were 
then made secure by putting 1-in. steel 
setscrews, drilled and tapped through the 
coupling and half way through the keys 
as shown. Similar setscrews with lock- 
nuts were screwed into each section of 
the shaft at right angles to the keys. 

This held good for about two months 
with an occasional tightening when new 
shafting was installed. 

O. G. A. PETTERSSON. 
Manitoba, Can. 


Flue Gases and Combustion 


It is often stated that insufficient air 
Supply is the cause of CO in the flue 
gases. Except for a few minutes at a 
time when the steam pressure is falling, 
CO is formed by this cause in practical 


Operation. 


If CO is present, air enough to supply 
24 Ib. of oxygen could burn 12 Ib. of 
carbon, one-half to CO. and the other 
half to CO, and generate 113,400 B.t.u. 
Air enough to supply 21 Ib. of oxygen 
could burn 7.9 lb. of carbon to CO, and 
generate 114,000 B.t.u. Now, by so con- 
trolling the fire that CO. and not CO is 
made, 3 Ib. less of oxygen is needed to 


‘the drainage from 


up the chimney. If these conclusions 
are true, then steam cannot be kept up 
with insufficient air, though this is con- 
ducive to the most economical fire. If 
CO is formed the remedy is not more air, 
but a different control of the fire, per- 
haps more air above the grates and less 
below, or a thinner fire. If a remedy is 
sought by simply supplying more air, 
more steam will be made instead of less 
coal burned. Of course, all these con- 
ditions are more or less modified in prac- 
tice, but the margins are wide enough 
to justify the conclusion that the best 
practice is to use the least air and that 
if CO is formed more air than neces- 
sary is being used. 
Harry D. EVERETT. 
Fort Apache, Ariz. 


Automatically Emptying 
a Sump 


In a plant of 5000 kw. capacity all 
the engines, etc., 
empties into a sump having a capacity 
of about 400 cu.ft. when full. During the 
daytime the sump fills in about 25 min., 
but at night, when part of the plant is 
idle, it requires about twice as long. It 
is emptied by an ejector supplied with 
steam through a ™%-in. pipe. 

The intake pipe to the centrifugal cir- 


culating water pump passing directly 
alongside the sump suggested using that 
means of getting the water out. A 14%- 
in. hole was drilled and tapped, and a 
pipe extended a little over half way to 
the bottom of the sump. A float from 
an old flush tank was fastened to the 
stem of a butterfly valve connected at the 
lower end of the pipe to prevent empty- 
ing the sump and breaking the pump’s 
vacuum. The steam ejector with its in- 
dividual controlling valve and float was 
set high and left for emergency service. 
This arrangement has worked very sat- 
isfactorily, and empties the sump at lit- 
tle cost. 
CHARLES A. RICHARDS. 
Mountaintop, Penn. 


Improved Steam Piping 


Fig. 1 illustrates a horizontal tubular 
and a vertical boiler in which steam is 
generated for an automatic engine. The 
vertical boiler has an angle stop valve A, 
and a vertical pipe connected to the re- 
ducing tee B. This tee has a drip pipe in- 
tended to discharge into both boilers, 
but cannot because it is below the water 
line of the higher boiler. 

This boiler primes considerably, lower- 


Fic. PIPING OF HORIZONTAL AND VER- 
TICAL BOILERS 


ing the water level, and much of the 
water carried over goes into’ the lower 
boiler. If wet steam is supplied by the 
horizontal boiler, it goes to the engine 
because it cannot travel against the flow 
of steam and thus reach the drip pipe C. 

Fig. 2 shows the changes made in this 
piping for the vertical boiler. The origi- 


nal stop valve is retained, but a much 
larger horizontal pipe is substituted above 
the water line; hence water from priming 
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and condensation can be returned by 
gravity to the same boiler. Steam and 
water flowing through this pipe strike the 
tee at the left, connected “bull head” for 
this purpose, and are forced upward, the 
water being separated from the steam 
more effectively than with the previous 
arrangement. 

At A, Fig. 2, is a continuation of this 
piping, the ell B of which is the same 
as that shown in the upper left corner. 
The short horizontal pipe is connected 
to this ell, followed by another ell C and 


Fic. 2. SHOWING CHANGE OF PIPING 


a long vertical pipe which ends in the 
reducing tee D; from this outlet steam 
goes to the engine. The right opening 
delivers steam to the heating system, 
while the left receives steam from the 
horizontal boiler. 

Fig. 3, further illustrating these con- 
nections, is a plan of the horizontal boiler 
showing the angle stop valve A con- 
nected by a short pipe to the tee B. The 
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Fic. 3. SHOWING FURTHER CHANGES IN 
PIPING 


horizontal pipe in Fig. 1, originally con- 
nected: to this tee, was removed and a 
plug inserted as shown. The reducing 
tee with the side outlet D corresponds to 
D in Fig. 2. 

Before these improvements were made, 
the horizontal boiler and all of the pip- 
ing shown vibrated excessively because 
of a slight reduction of pressure in the 
pipes every time a throttle valve was 
opened. This loosened much of the brick 
setting and rendered the whole plant un- 
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safe, but these changes practically elimi- 
nated the trouble. 
W. H. WAKEMAN. 
New Haven, Conn. 


What Ruptured the Boiler? 


In our plant there are three boilers, 
each 24 ft. long and working under 80 
lb. pressure. The blowoff valve burst 
on one of them, allowing the water to be 
blown out. After the boiler cooled off 
we found a large rupture at the first 
seam in the firebox and several rivet 
holes cracked through one to the other 
for about 3 ft. along the seam. The 
fire was immediately drawn as soon as 
we discovered the trouble. Will some 
interested reader inform me what caused 
the rupture ? 

J. W. RIDER. 

Rimershing, Penn. 


Faulty Lubrication 


Unsatisfactory engine performance 
from faulty lubrication is often due to 
improperly placed lubricators. The il- 
lustration shows a common connection 
that causes the oil to follow along the 
side of the pipe and cylinder walls and 
giving one valve excess lubrication while 
the others are insufficiently supplied. To 
correct this a tube carrying the oil should 
extend to the center of the pipe, as shown 
at A. 


LUBRICATOR CONNECTION, SHOWING 
MOVEMENT OF OIL 


One end of the cylinder or valves of 
a Corliss engine are frequently found 
worn more than the other, undoubtedly 
due to improper oil distribution. If the 
condition obtains it is shown by the en- 
gine running poorly. 

Some mechanically operated lubricators 
have no stop valve between the check 
valve and the cylinder. If the check 
valve fails to work and lubricator repairs 
are required, trouble and inconvenience 
follow from the absence of the stop valve. 

C. R. McGAHEY. 

Baltimore, Md. 
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Slip of Eccentric 


These indicator diagrams were taken 
from the 12x16-in. steam cylinder of an 
air compressor taking steam at 100 Ib. 
and running at 100 r.p.m. The valve- 

40 Spring 
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Fic. 1. EFFECT OF ECCENTRIC SLIP 


40 Spring 


PoweR 
Fic. 2. ECCENTRIC READJ USTED 


gear is of the adjustable piston-valve 
type. Fig. 1 was taken after the ec- 
centric had slipped nearly 90 deg. from 
normal. Fig. 2 shows the result of prop- 
erly resetting the eccentric. 
WALTER L. HOusTON. 
Republic, Wash. 


Securing a Loose Piston 


While in charge of the power plant and 
engineering department of a mine in the 
mountains of British Columbia, I had an 
interesting experience on my initial in- 
spection trip with the superintendent. The 
plant was ine a deplorable condition and 
the superintendent told me to expect al- 
most any kind of trouble. 

We were told that the engineer was 
in the shaft at work on the sinking pump. 
A few minutes later he appeared, ap- 
parently drenched through. He informed 
the superintendent that the piston was 
loose again and the pump had stopped. 
It was a vertical sinking pump of the 
bucket and plunger type and was hung 
in the shaft 120 ft. below the surface. 
This pump drew the water from a sump 
10 ft. deep and discharged it to the sur- 
face, thus keeping the mine from being 
flooded. The shaft was sunk about 40 
ft. from the bank of the river and the 
subsoil was sand and gravel. 

The leakage in the mine was excessive 
as the shaft at the time was only tim- 
bered. At the bottom the coal vein dipped 
for 400 yd. at an angle of 45 deg. and 
consequently if the pump at the bottom 
of the shaft filled and overflowed, the 
lower workings would soon be flooded. 

It was also found that the steam piston 
of the pump had previously become 
loose, due to the stripping of the threads 
on the rod; attempts had been made to 
secure it by riveting the rod over the 
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top of the nut and fitting a taper pin 
through the nut and rod, but without suc- 
cess. No spare rod or parts were on hand 
and could not be obtained in less than 
10 days, and with this pump out of ser- 
vice the mine would flood in 20 hours. 
The engineer was instructed to remove 
the piston and rod and bring them to 
the surface; meanwhile the writer col- 
lected such tools and mater‘al as the 
limited facilities would permit. 

The piston was replaced on the tapered 
rod and a mark scribed on it level with 
the outer face of the piston, and the pro- 
jecting end of the rod cut off #% in. be- 
low this mark. This left the small end 
of the taper 134 in. in diameter, into 
which a %-in. tap hole 2 in. deep was 
drilled. No stud of suitable size being 
on hand, one was made from the end of 
a steel crowbar and screwed in the tapped 
hole, after which the piston was replaced 
and a large steel washer 4 in. thick put 
on the stud. The piston was forced up 
hard against the shoulder of the rod, 
with a nut on the end of the stud to pre- 
vent it from backing off. A %-in. hole 
was drilled in the stud back of the nut 
and a split-pin inserted. The pump was 
again in operation three hours after it 
was dismantled, which is a fair record 
considering the meager facilities and the 
difficulties under which the repair was 
made. 

JOHN CREEN. 

Seattle, Wash. 


Accident to Air Compressor 


Recently. 1 was impressed with the fact 
that considerable care should be taken in 
removing the head from the air cylinder 
of an air compressor. 

New piston rings were to be put in the 
piston of the air cylinder. The com- 
pressor was not shut down until every- 
thing was ready for doing the job. quick- 
ly, when the discharge valve was closed 
and the nuts removed from the cylinder 
head. A chisel was used to force the 
head from the cylinder and a lighted 
candle placed on the engine bed to see 
to work. As soon as the head was loose 
from the cylinder, gases within, caused 
by lubricating oil, ignited, blowing the 
head from the studs and breaking two 
adjacent pipes. Luckily these were only 
a l-in. water pipe and a 1%-in. steam 
pipe under very low pressure. 

J. G. KopPEL. 

Montreal, Canada. 


Reference Blanks 


While many engineers visit power 
plants through interest or curiosity, with- 
out intending to gather data, they often 
wish later that they had some particular 
information relative to these plants. A 
visitor usually remembers a few facts, 
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such as types, horsepowers or engines, 
steam-pressure and vacuum-gage read- 
ings, 

An engineer could profitably equip him- 
self with a few blank sheets arranged 
in a form similar to that indicated here- 


Feed pumps 


Water pressure..... 


Injection water 
Discharge.......... 


Prime movers 


Vacuum 


with, and jot down what he can remem- 
ber when he leaves. He will feel amply 
repaid for his trouble some later time 
when this information may help solve 
an engineering problem in his plant. 
DAVID FLIEGELMAN. 
Holyoke, Mass. 


Home Made Foot Valve 


The foot valve illustrated is one I made 
for emergency use. 
A is a 2-in. tee into the ends of which 


Dw 


DETAILS OF FOOT VALVE 


are fitted the 2-in. to 134-in. bushings B. 
Into the bushings are screwed the nip- 
ples C and D, 134x4-in. and 134x6 in. 
respectively. E is a 2-'n. plug. The 
valve F is fitted into the tee and swings 
en the pin G. The washer H covers the 
nipple D % in. on its inside edge. 

The valve F is practically the same as 
that found in an ordinary hand pump, 
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containing a flapper which is shown at 
K. The action of the valve is obvious. 
A. ENGELHARDT. 
Newburgh, N. Y. 


Steam ‘Trap Experience 


We have six bucket-type traps which 
take care of the condensation in a 14- 
in. loop and the receiver separators on 
the engines. The traps discharge into 
a 4-in. line to a receiver pump, which 
forces the water back to the bo‘ler. The 
condensation from the engine jackets 
runs to a tail trap on the first gallery of 
the engines and then to a 4-in. drain line 
in the basement. The tail trap has a vent 
so the water will drain to the basement. 
The pressure carried on the low-pressure 
jacket is 2 lb. The needle valves on 
the bucket traps gave trouble, due to 
cutting and grooving, thus putting a pres- 
sure on the drain line and forcing the 
water back up the jacket pipe and out 
the vent. 

Putting check valves on the vent pipes 
prevented the water from overflowing, but 
still was not satisfactory. The traps were 
on a bracket between the steam main 
and the drain line, so we lowered them 
2 ft. below the drain line, thinking that 
by making the traps discharge against 
a head the valves would last longer, as 
they would not hold tight more than two 
weeks. This new position was very con- 
venient for repairs, but did not help the 
valves much. 

A repairman suggested using a metal 
other than bronze for the valves, and tool 
steel was tried. The first or experimental 
valve is still doing duty and giving ex- 
cellent results after six months’ service. 
All our traps are now equipped with steel 
valves. 

HENRY R. BLESSING. 

Philadelphia, Penn. 


Is the Packing Defective? 


We are having trouble with the metallic 
sectional ring packing in the piston-rod 
stuffing-box of our compound engine. Our 
efforts to prevent leakage here avail 
nothing. 

The packing consists of six rings, each 
divided into three pieces, forming scarf 
joints. A spring fits over each ring which 
causes it to bear on the rod. A case 
covering two rings forms part of the 
packing, and in this instance three cases, 
each containing two rings, are used. Th’‘s 
packing has been in service a little over 
a year and leaks considerably. 

Can some reader suggest a remedy for 
the trouble ? 

JAMES PIERPONT. 

Oakville, Vt. 


An accumulation of one-eighth inch of 
scale will make a difference of 15 to 18 
per cent. in evaporation. 
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Calculation of Heat Value of 


Coal 


On page 558 of the Apr. 16 issue, Mr. 
Kowalke gave a method of calculating 
the heat value of coal from the proximate 
analysis. The following modification of 
his formula enables it to be used with- 
out the aid of an auxiliary curve. 

Mr. Kowalke’s formula is: 


B.t.u. per pound of coal as received = 
14.760 C + aV (1) 


Where C is the decimal percentage of 
fixed carbon in the coal as received, V 
is the decimal percentage of volatile mat- 
ter in the coal as received and A is a 
eonstant which varies for different coals. 
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CHART SHOWING HEAT VALUE FACTOR 
FOR VOLATILE CONTENTS OF COAL 


An auxiliary curve giving values for a 
is necessary for substitution in the for- 
mula. 

It appears that a is a function of V, 
but apparently the relation of a to V 
cannot be expressed mathematically. If 
it could, there would be no need for 
the curve. From an observation of the 
aV function it is seen that a stra‘ght line 
can be superimposed, so that ‘t approxi- 
mates the relation. The exact location 
of the straight line is a matter of in- 
dividual judgment. But having once de- 
cided upon it, and assumed that it repre- 
sents the relation of a to V, it can be 
stated in mathematical terms, thus el'mi- 
nating the curve. 

I have done this, and found the rela- 
tion between the variables a and V (as 
shown by the straight line) to be 

a = —43,750 V + 28,370 (2) 
Substituting (2) in (1) 


B.t.u. per pound = 14,760 C + 28,370 


V — 43,750 V? 
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Before the House 


Comment, criticism, suggestions and debate upon various articles, 
letters and editorials which have appeared in previous issues 
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which is the desired formula, in which 
may be substituted the values of C and 
V as found from the proximate analysis, 
without reference to any curve. ; 

It must be noted that this formula gives 
results which differ somewhat from those 
found by means of Mr. Kowalke’s curve 
and formula. The maximum difference 
comes from 

V = 30 per cent. to V = 33 per cent. 
where the curve “humps up,” and beyond 
V = 37 per cent. The difference at 
these points may reach 5 per cent. 

Solving the example, given in the issue 
mentioned, of coal containing 40.63 per 
cent. of fixed carbon, and 34 per cent. 
of volatile matter 


B.t.u. per pound = 14,760 x 0.4063 + 
28,370 x 0.34 — 43,750 x 0.34 
= 10,585.5 
Mr. Kowalke’s formula and curve gave 
10,773 B.t.u. per pound. The difference 
is 10,773 — 10,585.5 = 188 B.t.u. per 
pound, or about 1.7 per cent. 
G. H. CRAWFORD, JR. 
Washington, D. C. 


New Valve Effects Economy 


In the May 14 issue, J. C. Hawkins 
told of putting in a new valve and secur- 
ing a quiet running engine with less 
steam consumption, but he did not state 
whether he figured out how much out: 
side lap was needed to cause the valve 
to cut off at half stroke, and if so how, or 
just guessed it correctly. 


The Bilgram valve diagram would have 


been very useful to Mr. Hawkins. In a 
case of this kind the outside and inside 
lap are known, and if the lead is not 
known it may be assumed. 

To any convenient scale draw on the 
line AB with O as a center the semi- 
circle ADB having a rad‘us equal to that 
of the crank (half of the stroke). About 
O as a center and with a radius equal to 
one-half the valve travel, describe the 
semicircle COE. Draw a line GH parallel 
to AB and at a distance from it equal to 
the lead. With a radius equal to the out- 
side lap of the valve and with a center F 
on the semicircle COE describe a c'rcle 
U that it tangent to GH. About F as a 
center and with a radius equal to the 
inside lap of the valve describe a circle S. 

Then draw the lines OD, OL, OM, etc., 
and from their points of intersection with 
the semic'rcle, as DLN, etc., drop vertical 
lines as DK, LP and NR. 


With O as a center describe an arc 


tangent to the outside lap circle and in-. 


tersecting AB at T. The rest of the dia- 
gram is self-explanatory. The angle OMB 
is the angle of advance. If there is no 
inside lap no inside lap can be draw, 
but perpendiculars dropped from M will 
indicate exhaust closure and release. 

To cause the valve to cut off at half 
stroke, the lead remaining as before, it 
is evident that the line OD will be ver- 
tical. Describe a circle tangent to OD 
and GH with its center on the semicircle 
COE. Now to know the extra outside 
lap needed to cut off at half stroke, sub- 
tract the radius of the first lap circle 
from the radius of the second circle 
drawn. This will be the outside lap nec- 
essary to add to the old valve to cause 
it to cut off at half stroke (to the same 


| 
Exhaust Closure - >| 

Cutoff 
Release ----------~- 


BILGRAM VALVE DIAGRAM 


scale, of course), or, the radius of a 
new lap circle, will represent the outside 
lap for the new valve to cut off at half. 
stroke. 

The effects on the other events of the 
stroke by increasing the outside lap, the 
lead remaining as before, will cause the 
center F to be moved farther to the left, 
and by examination it is seen that ex- 
haust closure will be earlier, release will 
be earlier and the angle of advance will 
be increased and, unless the travel of 
the valve is increased, the port open‘ng 
will be decreased, because the circle U 
will be larger and come nearer to .O; 
therefore the distance OF will be less. 

A careful study of this diagram will 
be found very useful. For instance, if a 
person wished to increase the lead, it is 
easily seen that all other events of the 
stroke will take place earlier and to do so 
the angle of advance must be increased. 

B. CoeEsrIB. 

Detroit, Mich. 
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Automatic vs. Fixed Cutoff 
for Compound Engines 


C. J. Mason’s letter in the May 14 
issue does not give the real reasons for 
using a fixed cutoff on the low-pressure 
cylinder of a compound engine. It is 
because this cutoff is invariable and the 
reciprocal of the ratio of the two cylin- 
ders. 

By drawing theoretical diagrams for 
different loads it will be found that the 
correct point of cutoff for the low-pres- 
sure cylinder remains the same for any 
high-pressure cylinder terminal pressure. 
At the end of the stroke in the high- 
pressure cylinder is a unit volume of 
steam at the terminal pressure. As 
shown in Fig. 1, this can be expressed 
by the product of the volume and pres- 
sure. If we call the high-pressure cyl- 
inder volume 1, then the energy in the 
steam doing useful work is 1 x 30 = 
30. Assuming that the steam follows the 
simple and convenient law, py = con- 
stant, this 30 will be the constant. 

Now the steam exhausts and mingles 
with the steam in the receiver, which is 
assumed to be large enough to equalize 
all irregularities. The receiver pressure 
will then be constant and the same 
amount will remain in the receiver all 
the time, the steam doing useful work 
simply passing through the receiver from 
the high-pressure to the low-pressure 
cylinder. The effect of the receiver can 
therefore be neglected. Then the same 
amount of steam exhausted into the re- 
ceiver, py = 30, must be drawn from it 
to keep its pressure uniform. But the 
cylinder which draws the steam from 
the receiver is four times as large; hence 
the steam available will only fill 4 of 
its volume and we have to cut off at 1%. 
If cutoff is earlier, more steam is put 
into the receiver than is taken out. This 
raises tho receiver pressure until the 
equilibrium is again restored, as shown in 
Fig. 2, where the receiver pressure is 
higher than the terminal pressure, re- 
sulting in a loop. 

If cutoff is later, more is withdrawn 
from the receiver than was put in, re- 
sulting in a drop in the receiver pres- 
Sure, as shown in Fig. 3. 

The low-pressure cylinder terminal 
Pressure is fixed by the high-pressure 
cylinder terminal pressure; it is 


30 

74 Ib. 
irrespective of the point of cutoff in the 
low-pressure cylinder. This is in ac- 
cordance with the above mentioned law. 
At the end of the low-pressure stroke 
we exhaust four high-pressure volumes; 
hence the pressure must be equal to 


30 
7% lb. 


Fig. 4 shows the diagram for a high- 


POWER 


pressure cylinder cutoff at one-half 
stroke. There the amount of steam go- 
ing through the engine is % x 120 = 
60 lb.; the high-pressure cylinder ter- 
minal pressure is 60 + 1 = 60 lb.; the 
low-pressure cylinder terminal pressure 
60 + 4 = 15 Ib.; the low-pressure cyl- 


120. 
Ratio 1:4 
pv = 30 
30 
Correct Lp. Cutoff 
(Theoretical) 
Fig. 1 
IN 
30 
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Lp. Cutoff (Too Early) 


120, 


30 
L.p. Cutoff ( Too Late) 
Fig. 3 
120 
py =60 
60 
15 
Heavy Load 
Fig. 


COMBINATION HIGH- AND LOW-PRESSURE 
CYLINDER DIAGRAMS 


inder cutoff 15 + 60 = one-quarter 
stroke. 

The diagrams are purely theoretical, 
neglecting clearance, back pressure, etc., 
and also the fact that in practice it is 
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desirable to have a slight drop at the end 
of the high-pressure stroke. 
F, F. NICKEL. 
East Orange, N. J. 


Benefits of Mutual Aid 


The comment by- A. Rauch in the May 
28 issue on the Foreword in the Apr. 2 
issue is a step in the right direction. If 
most chief engineers were of the same 
mind there would be more engineers of 
higher capabilities. But the man that 
has to find out things for himself, and 
has the will to do so, gets there in the 
end. I have seen the time when I would 
have given a great deal to have had the 
chief explain a few things to me, but as 
he would not I had to find out the best 
way I could; it took me longer, but I 
learned it thoroughly. Those calculating 
to be successful in engineering should 
spare no reasonable expense or time tu 
develop themselves. 

There is a great difference in men. I 
worked three years in one plant, and had 
eighteen different fellow engineers with 
me during that time. I took two engi- 
neering journals at that time, and I do 
not remember of but three men out of 
the eighteen that took any interest in 
them aside from looking at the pictures. 
Each of those has a good position at 
present; the others are probably just 
“staying” somewhere. 

I know of one instance where a chief 
engineer lost his position by not help- 
ing his assistant. He would not co- 
operate with his help, refusing to show 
them or answer questions. The assistant 
was studious and became a better engi- 
neer than his chief, and eventually got 
the place. If the chief tries to show his 
help, and answers the questions they 
ask, they will respect him, and try to 
live up to the standard he sets, which 
will more than repay him for the time 
spent. 

V. C. Woon. 

Copenhagen, N. Y. 


Instruments and the Engineer 


Mr. Mart'n should receive different ad- 
vice from that given in John Strong's re- 
cent letter. The following incident well 
illustrates the value of instruments to an 
engineer. 

The plant was under the direct super- 
vision of a master mechanic with two 
watch engineers working twelve hours 
each at $2.70 per day. Ne?ther engineer 
was in charge. 

The company was prosperous and able 
to purchase anything they needed, but 
could not be interested in an indicator. 
One of the engineers, more for his own 
education than the firm’s benefit, bought 
one on monthly payments that he saw ad- 
vertised in Power, but with a family of 
four to support on $2.70 per day it 
meant a great sacrifice for him. The in- 
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dicator was put to practical use in set- 
ting valves, and bettering conditions in 
the plant. Later the fuel consumption 
increased unusually when No. 2 com- 
pressor was run; the indicator showed 
that the high-pressure cylinder was doing 
no work, as the piston was broken in 
very small pieces and lying in the bot- 
tom of the cylinder; the low-pressure 
cylinder was receiving the high-pressure 
steam and doing all the work. 

When the master mechanic examined 
the trouble he noticed the indicator and 
inquired about it. He found he had a 
progressive engineer with in- 
telligence than he had realized. The 
engineer was made chief with a sub- 
stantial increase in wages. 

This plant has since grown to large 
size and the engineer who considered the 
indicator indispensable to his educat‘on is 
a salaried man with one of the best jobs 
in the city, gets a ten-day vacation every 
summer, and is in line for higher promo- 
tion. Most assuredly it pays to show 
your employers you are interested in 
their business welfare. 

I have employed many engineers but 
find most of them as adverse to the use 
of indicators as they are to mathematics. 

W. D. Borriez. 

Richmond, Va. 


Cotton Rope Drives 
The editorial on the above subject in 
the Apr. 9 issue calls to mind my ex- 
perience with cotton ropes when I once 
tried cotton rope on the strength of what 
I had heard of its lasting qualities. I 
installed it on an engine drive, the 


driving-wheel of which was 22 ft. in ~« 


diameter, driven wheel 6 ft. diameter, 
with 48 ft. center to center of the wheels; 
the rope speed was 5000 ft. per minute 
and thirty 1%4-in. ropes were used. 

The grooves were standard, with in- 
clined bottom sides at 45 deg., with 
curved sides joining the angle. The drive 
was installed by a cotton-rope expert 
sent out from the rope mill. 

The drive started out in fine shape 
and the white ropes gliding by made a 
splendid appearance, but six hours after 
it was necessary to stop the engine and 
take up four of the ropes on account 
of the stretch; this delayed us two hours. 
We started up again and five hours later 
we stopped to again take up the ropes. 

This continued for a whole week, start- 
ing and stopping the plant every six 
hours to take up ropes, until the entire 
30 ropes had all been taken up. A high- 
priced lubricant was used on the ropes 
as recommended by the rope expert; he 
was game, however, and stayed with us. 

The second week started in with more 
delays and more taking up of ropes. 
One of the ropes broke during the third 
week and we replaced it with a manila 
rope. During the past six months that 
these cotton ropes have been in use, as 
fast as they give out we have been re- 
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placing them with manila ropes, the use 
of which has never given trouble. From 
my experience a manila rope is by far 
the superior of the cotton rope. 
A. RAUCH. 
Pittsburg, Penn. 


Cable Cuts Shaft 


John T. Chambers’ letter in the Apr. 
2 issue brings to my mind a similar case 
of shaft cutting in which a 3%-in. wire 
cable was used to drive a machine which 


was about 200 ft. from the line shaft.: 
An electric motor was installed to run 


the machine and the cable discarded; 
the cable was just lifted off from the 
grooved pulley and allowed to hang on 
the shaft. No attention was given it for 
a couple of hours and then a man went 
to remove it. He found that during the 
time the line shaft had been running, 
the cable, which was stationary, of 
course, had cut a groove in the line 
shaft over half way through, and, strange 
to relate, the cable wus not injured or 
worn in the least. The shaft was not 
renewed as it is still strong enough to 
carry the load. 
JOHN THORN. 
London Junction, Ont. 


Pump Would Not Force 


Water 


J. W. Dickson in the Apr. 23 issue asks 
why raising the suction pipe of his cen- 
trifugal pump made it work where it 
would not work before. 

Although he says $100 was spent in 
trying to prime the pump, he does not 
say whether the suction pipe was clear 
at the bottom. I believe his trouble was 
due to the end of the suction pipe be- 
ing buried in the sand or mud in the 
bottom of the well, and raising the pipe 
4 in. lifted the strainer out of the raud 
so that it could get water. 

About three years ago I had a similar 
trouble with a sump pump. The motor 
was direct-connected to the pump in the 
bottom of the pit, and the pump had a 
lift of about 5 ft. and a discharge head 
of about 30 ft. It supplied water to the 
skid pipes in the furnaces and the waste 
from these pipes and the rolling mill ran 
into this sump and overflowed to the 
sewer. The sump was of concrete and 
there was a distance of over 2 ft. from 
the end of the suction pipe to the bottom 
of the sump to allow for the collection 
of sediment. 

The pump worked fine for a few days, 
but the water supply began to decrease 
and finally stopped entirely. The pump 
was repacked and primed, but it did no 
good. Examination of the suction pipe 
showed that the strainer was buried in 
sand and scale. After the sump was 
cleaned out, no further trouble was ex- 
perienced. 


J. C. HAWKINS. 
Hyattsville, Md. 
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When Mr. Dickson raised the suction 
pipe a pocket was formed which held the 
horizontal length and part of the riser 
length full of water; in fact, the water in 
the riser will be at a higher level than that 
in the raised end of the horizontal length 
On account of a partial vacuum being 
formed between the check valve on the 
discharge side of the pump and the water 
level in the riser. This makes a short 
lift when starting. 

In such an installation a foot valve 
placed in the suction line would prevent 
the formation of a pocket in which sedi- 
ment collects, thereby reducing the area 
of the suction pipe. A pocket also makes 
it difficult to drain the pipe in winter. 

HENRY C. Briccs. 

Jersey City, N. J. 


Brown Engine Diagrams 


In the June 4 issue, Mr. Chase asks 
advice about his Brown engine diagram. 
It would seem at first that the valves 
were improperly set, but I think if more 
care had been taken in tracing the cards, 
things would not look so bad. The 
crank-end card shows that the steam cam 
is too far advanced, causing too much 
lead, which makes the steam line incline 
downward to the point of cutoff. I would 
also advance the exhaust cam to give an 
earlier compression to increase the econ- 
omy. The head-end card is not so bad 
as it looks to be. It shows that it was 
traced over three times, and at no time 
with the same governor position, and that 
the paper on the indicator drum had 
moved upward, causing the card to be 
taken lower than the crank end. The 
steam cam on the head end should be 
advanced because the round corner at 
the top of the card shows the cylinder 
did not receive full pressure at the start. 

The exhaust cam should also be advanced 
for more compression to equal that of the 
crank end. The cutoff will need adjust- 
ing, but the crank-end knock-off cam 
should not be disturbed because in most 
old Brown engines it is permanently fixed, 
and the adjusting is done by the head-end 
taper pin. The head-end cutoff should 
be made to equal the cutoff on the crank 
end. If there is no three-way cock on 
the indicator piping one should not de- 
pend much on the cards being equal, be- 
cause the time taken to manipulate two 
globe valves is such that the governor will 
change its position, and one might think 
that the cutoff was not correct even when 
it was. After making the above changes, 
raise the governor balls as far as they 
will go, and then let them down % in. 
Put a stick between the balls to hold 
them in this position. Now turn the en- 
gine over and see that the valves do not 
pick up enough to uncover the lap on 
the valves. They should not or the engine 
would race if the main belt broke. 

A. C. WALDRON. 


Revere, Mass. 
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Inquiries General Interest 


All Questions Must be Accompanied by Name and Address—Not for Publication 


Varying Speed of Engine 

Can a 14x30-in. Corliss engine, which 
inakes 100 r.p.m., be converted into a 
good variable-speed engine, by ‘nstalling 
a variable-speed belt drive for the gov- 
ernor ? 

H. F. O. 

From the difficulty of obtaining a posi- 
tive speed from almost any kind of belted 
variable-speed mechanism, the ordinary 
Corliss-engine governor w‘Il not work 
satisfactorily with any such form of drive. 
A better way to vary speed within mod- 
erate limits, would be to vary the gov- 
erner loading by changing the position 

’ the governor balance weight. Be- 
fore placing any dependence on speeding 
up of engine, a test should be made to 
determine the highest speed at which the 
cutoff will work properly. 


Size of Boiler Steam Pipe 


How is the proper size of main steam 
connection and main steam pipe for a 
boiler found ? 

J. McG. 

The sizes of main steam connection 
and steam pipe are determined according 
to the amount of reduction from boiler 
pressure which is permissible in deliver- 
ing the required flow of steam to the 
point where the steam is used. 

In ordinary power-plant practice, more 
than 5 lb. reduction of pressure is unde- 
sirable; and w'th the usual number of 
fittings and length of steam pipe em- 
ployed, greater reduction of pressure is 
likely to result unless the pipe is made 
large enough for the steam velocity in 
the pipe to be “as low as 6000 ft. per 
minute, or 100 ft. per second. 

The rule ordinarily employed for find- 
ing the area of steam-pipe connect‘on for 
a power boiler is: multiply the area of 
the engine piston by the piston speed and 
divide-by the allowed mean steam veloc- 
ity in the pipe. 


Point for Cutting Off 


How can the point of cutoff be found 
which, with a given initial pressure, will 
produce a given mean effective pressure ? 

P. E. M. 

Assuming that the absolute pressure 
varies inversely as the volume, which is 
“pproximately true with unjacketed cyl- 
inders using dry ‘saturated steam. the 
inean forward pressure per found of 
initial will be given by 


Pm = (1 + log.e R) (f + ¢) —c 
where : 

Pm = Mean forward pressure per 
pound of initial pressure (ab- 
solute) ; 

log.c R= Hyperbolic logarithm of the 
ratio of expansion; 


R = Ratio of expansion = j+e 
f = Fraction of stroke completed 


at cutoff; 
ce = Clearance in percentage of pis- 
ton displacement. 

Assume an engine with 5 per cent. 
clearance, cutting off at quarter stroke, 
120 lb. absolute initial pressure, exhaust 
pressure 15 lb. absolute. 

The ratio of expansion wou.d be 


Itc 105 _ 

0.254+0.05 

The hyperbolic logarithm of 3.5 is 

1.2528. Then the mean forward pressure 

with an initial pressure of 120 lb. abso- 
lute would be 


120 x [(1 + 1.2528) (0.25 + 0.05) 
— 0.05] = 120 x [(2.2528 x 0.30) 
— 0.05] = 75.1008 Jb. 
say 75 1b. Subtracting from this the back 

pressure, 15 Ib., gives 
75 — 15 = 60 lb. 
as the ideal m.e.p. This would have to 
be multiplied by a diagram factor to al- 
low for falling steam line, rounding cor- 
ners, compression, etc., the percentage of 
the ideal diagram which the actual dia- 
gram: is likely to cover. 

This formula cannot be worked back- 
ward to find the point of cutoff directly, 
and the only way is to try successive 
points until the right one is found. A 
table, such as will be found on page 115 
of Low’s “Steam Engine Indicator,” en- 
ables one to locate it closely. 


3.5 


Size of Steam Exhaust 
Connections 


A 44x80-in. engine is run at 75 r.p.m. 
What actual diameter of steam and ex- 
haust-p‘pe connections should be used? 

J. D. 

The area of the 44-in. diameter piston 

is 152C.53 sq.in. and the piston speed is 


80 
Tp * 75 X 2 = 1000 ft. per minute. 


Assuming that an engine of this size 
would cut off at one-half stroke, or earlier, 
it would be safe to assume an average 
velocity for steam in the pipe at the 


engine as high as 9000 ft. per minute; 
hence the size of steam pipe at the en- 
gine should be 
1520.53 & 1000 
9000 


in area or 14.6 in. in diameter. Not to 
creat an undue amount of back pressure 
the size of the exhaust pipe should be 
proportioned for a steam velocity of 6000 
ft. per minute; hence the exhaust pipe 
at the engine should have an area of 


1520.53 X 1000 
6000 = 253.42 sq.in. 


or a diameter of 17.96 in. 

The nearest larger standard sizes are 
a 15.in. diameter steam pipe and an 
18-in. diameter exhaust pipe. 


= 168.95 sq.in. 


Saj2ty of Flywheel Rim 


If the centrifugal force which tends to 
disrupt a flywheel rim is directly propor- 


‘tional to its weight, why is it that increas- 


ing the sectional area of the rim would 
not increase the danger of rupture? 
C. H. 
Because the cross-sectional area, and 
consequently the strength of the rim, 
would be increased in direct proportion 
with the increase of weight. 


Atmospheric Pump 


What is an atmospheric pump? 
W. H. K. 
An atmospheric pump is one in which 
water is raised by the pressure of the 
atmosphere. The term, atmospheric pump, 
though rarely used in present-day prac- 


‘tice, is a more scientific name for “suce 


tion pump.” 


Weight of Botler Plates 


What is the need of limiting the varia- 
tion in weight of a unit area of boiler 
plates? What is the objection to having 
one long longitudinal seam the entire 
length of a boiler? 

H. C. 

Uniformity in weight of a boiler plate 
per unit of area, is one of the best checks 
on its uniformity in thickness. A longi- 
tudinal seam the entire length of a boiler 
is objectionable because it results in 
greater inequality of stiffness and ex- 
pansion between the opposite sides of a 
boiler shell than when the length is broken 
into several girth courses with the hori- 
zontal seams staggered. 
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Study Questions 


This Week’s Questions 
Last Week’s Answers 


36. What horsepower is required to 
drive a 9x13-in. ammonia compressor 
working against 180 lb. condenser pres- 
sure and 15 lb. suction pressure at a 
speed of 90 r.p.m., assuming a volumetric 
efficiency of 65 per cent.? 

37. A single-acting pump has leaky 
‘discharge valves so that for each for- 
ward stroke when it discharges 3 gal. 
it draws back 2 gal. on the return stroke. 
It makes a forward stroke in 3% of a 
second and a return stroke in % sec. 
Starting at the end of a return stroke 
with water at the bottom of a standpipe 
holding just 22 gal., how long will it be 
before water is forced to the top ? 

38. A building one mile from the 
source of electrical supply has two thou- 
sand 60-watt lamps and a motor load of 
50 hp. The voltage at the building is 
550 and the drop is 5 per cent. of the 
initial voltage. What is the ohmic resist- 
ance per mile of the line from the power 
house ? 

39. A fireman had been having trouble 
with the injector on one of his boilers 
for a number of days but finally suc- 
ceeded in fixing it. When asked how 
long it was out of order and how long 
since it was fixed he replied: “When it is 
the day after tomorrow I fixed it a week 
before yesterday and my trouble with it 
began the day after five weeks before a 
fortnight and three days after the day 
before a couple of days after I fixed it.” 
How long had it been repaired and how 
long was it out of order? 

40. What is the tensile stress per 
square inch in a 24-in. pipe, 3 in. thick, 
under a pressure of 80 lb. gage? 


Answers to the above will appear in 
the next issue. Answers to last week’s, 
questions follow: 


31. Let x = the total number of 
lamps and a, b, c and d the number of 
lamps in each row when there are three, 
four, five and six rows respectively. 

Then 


x—1=—3a x= 31+1 
x—2—4b x= 4b+2 
x—4=— 6d x= 6d+4 


A direct solution cannot be obtained 
as there are only four equations and five 
unknown quantities, so the solution must 
be obtained by trial. It is best to begin 
with d, as that must be the smallest of 
the unknown quantities, and assume dif- 
ferent values for it beginning with 1, 
until a value for x is obtained which sat- 
isfies the other equations, remembering 
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that all of the unknown quantities are 
whole numbers and x is less than 100. 
When d = 4, x = 28 and the third equa- 
tion is satisfied, but neither of the other 
two. The next value for d that will bring c 
out a whole number is 9, x then being 58, 
and this also satisfies the first two equa- 
tions; hence is the right answer. The 
only number of rows into which the lamps 
can be dividéd evenly is two. 

32. Imagine the stairway unwound 
and stretched out as a straight line. It 
becomes the hypothenuse (h) of a right 
triangle having an altitude (a) of 200 ft. 
and a base (b) of 5 times the circumfer- 
ence of the tower. 


From 
+ 
(282.8333)? = (200)? + B 
= 39,994 
b = 199.98 ft. 


The circumference of the tower is 
39.996 ft. 


and the diameter 


39.996 39.996 
3.1416 


= 12 ft. 8} in. nearly 


= 12.731 ft. 


33. Absolute zero measures an imagin- 
ary condition where no heat is present. 
It has been determined by calculation to 
be —460 deg. F. or —273 deg. C. There- 
fore, 60, 100 and 247 deg. F. would be 
520, 560 and 707 deg., respectively, above 
absolute zero, and 0 and 100 deg. C. 
would be 273 and 373 deg. above. 

34. At 62 deg. F., 2 gal. of water 
weighs 

8.3356 x 2 = 16.6712! . 
Then 


16.6712 1b. X 9 deg. = 150.0408 B.t.u. 


is the amount of heat lost by the iron 
to the water and corresponds to a reduc- 
tion in temperature of 


150.0408 
1154-16 deg. F. 


The original temperature of the iron 
therefore must have been 

71 + 1154.16 = 1225.16 deg. F. 

35. Using the prismoidal formula 


+ 4Am + 


where 
V = Volume; 
h = Height; 
A,, Am and A; = Top, middle and bottom 
areas, respectively ; 
the volume of the chimney, if solid, 


would be 


+ 007 
1 6 144 
= 516.74 cu.ft. 


The volume of the space inside the stack 
is 
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24+ 4052 
144 
— 232.29 cu.ft. 


The actual volume therefore is 


Vi. — V: = 516.74 — 232.29 = 284.45 
cu.ft. 


and the weight, at 120 1b. per cubic foot, 
is 


284.45 x 120 = 34,134 Ib. 


Stole Current Worth 
$100,000? 


Two men were arrested in New York 
City on June 21, charged with defrauding 
the Brooklyn and New York Edison com- 
panies, causing a loss of $100,000. 

According to the press reports, the 
men, an ex-policeman and an Edison 


electrician, had the assistance of dis- — 


honest users of electricity. Much of their 
recent work has been done on Coney 
Island, where they are said to have 
been in collusion with 50 users of elec- 
tricity. 

The officials are not sure whether these 
dishonest users will be proceeded against, 
but they threatened to turn off the lights 
in the 50 places where they know they 
were cheated. A police inspector says 
that one of the accused men would go to 
a dishonest consumer and offer to cut 
the bills down. When the financial agree- 
ment had been reached he would take a 
key that opened meters, and with a cer- 
tain piece of mechanism, turn the meter 
back. He would visit a place just be- 
fore the company’s reader came around, 
and the amount lost would be almost the 
whole sum due. A $500 bill has been 
reduced to $100. It was the inspector 
who estimated the losses of the com- 
panies at $100,000. 

The Edison companies have known they 
were being defrauded for the last 11 
mo.iths, and four months ago they asked 
the detective bureau to find the men re- 
sponsible. The detectives who made the 
arrest, it is said, saw the men tamper- 
ing with the meter of a big Coney Island 
dance hall. 

Similar contrivances have been used 
before. In 1907 the police arrested four 
persons who had tried them. They were 
simple, but required an expert knowl- 
edge of meters to use them. 

A man arrested in 1907 showed at his 
trial just how his contrivance was used. 
He had discovered that by disconnecting 
a switch and attaching a “ground wire” 
the meters would not register most of 
the electricity that passed through. With 
this device a customer might use $20 
worth of electricity in a month and the 
meter would show only $2 worth. The 
man pleaded guilty and was sent to jail 
for a year. 
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An Intentional Boiler 
Explosion 


A demonstration, which promises to 
revolutionize the construction of locomo- 
tive boilers, was made at Coatesville, 
Penn., on June 20; under the direction of 
Dr. W. F. M. Goss, Dean of the College 
of Engineering, University of Illinois. 
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Fig. 1 shows the “bomb proof” and on 
top may be seen the telescope for read- 
ing the graduated water gages and pres- 
sure gages on the boilers, as shown in 
Fig. 2. 

In the process of testing, each boiler 
was brought to a condition of operation 
closely approaching maximum power esti- 
mated to be 1400 hp., which is equiva- 


31 


not read below 25 in. The test was then 
discontinued because the small amount 
of water remaining did not evaporate 
sufficiently fast to supply the draft nec- 
essary to maintain the fire. At the con- 
clusion of this test, the Jacobs-Shupert 
firebox was apparently in good condition, 
and ready for further service, as may 
be seen in Fig. 4. 


Fic. 1. “BomMB-PROOF” FROM WHICH BOILERS WERE OPERATED DuRING TESTS 


Two full size locomotive boilers, designed 
for high-speed heavy passenger service, 
were each subjected to severe low-water 
tests. Both boilers were identical in size 
and design, except that one had a Jacobs- 
Shupert sectional firebox, built by the 
Jacobs-Shupert U. S. Firebox Co., while 


lent to that required to haul a heavy 
passenger train at 60 miles per hour. The 
supply of feed water was then shut off, 
but all other conditions were continued 
unchanged. 

The water level gradually fell under 
control, exposing the crown-sheet and 


Fic. 3. INTERIOR OF RADIAL STAY FIREBOX AFTER 


Low-WATER TEST 


the other had an ordinary radial stay fire- 
box. 

For the purposes of these tests, both 
boilers were mounted in a field and 50 
ft. apart, and were operated from a “bomb 
Proof” located 200 ft. away from the 
nearest boiler. Oil was used for fuel 
because of the danger to which a fireman 
Shoveling coal would have been exposed. 


other portions of the heating surface to 
the full effect of the fire. The boiler hav- 
ing the Jacobs-Shupert sectional firebox 
was continuously tested under these 
severe conditions for 55 min. without 
developing any failure, notwithstanding 
the fact that the level of the water fell 
to a point more than 25 in. below the 
crown-sheet. The water gage-glass did 


Fic. 2. GRADUATED WATER LEVEL GAGES 
READ THROUGH TELESCOPES AND 
PRESSURE 


The ordinary radial stay boiler was 
then tested under conditions identical to 
those above described. After the test of 
the ordinary boiler had been in progress 
for 23 min., and the water level had 
fallen to 1414 in. below the crown-sheet, 


Fic. 4. INTERIOR OF JACOB-SHUPERT FiREBOX AFTER 


Low-WATER TEST 


an explosion occurred. The crown-sheet 
and the stays, which hold it in place, 
having become highly heated, pulled away 
from each other and released the pres- 
sure in the boiler. The discharge of 
steam was through the firebox and the 
force of the explosion amidst clouds of 
steam and smoke, was sufficient to throw 
parts frem the furnace in all directions 
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or a considerable distance, and to lift 
the entire boiler, weighing 40 tons, sev- 
eral feet above its foundation. The dam- 
age to the boiler was such as to make 
necessary its reconstruction. Fig. 3 shows 
the failure of the crown-sheet and Fig. 
5 is a view taken when the boiler ex- 
ploded. 
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Some of his tests showed an evapora- 
tion as high as 50 lb. per square foot of 
heating surface. The efficiency of the 
Jacobs-Shupert boiler was a little better 
than that of the ordinary radial-stayed 
boiler against which it was tested. 

The Lukens Iron & Steel Co., of Coates- 
ville, has financed the Jacobs-Shupert 


Fic. 5. 


The steam pressure during the Jacobs- 
Shupert test varied between 215 and 225 
lb. for the first 27 min. and gradually 
dropped thereafter until it reached 50 
Ib. at the end of the test. The steam 
pressure on the radial boiler varied be- 
tween 220 and 230 Ib., being 228 lb. when 
failure occurred. 

The Jacobs-Shupert firebox is con- 
structed of U-shaped sections between 
which are riveted stay sheets as shown 
in Fig. 6. Previous tests by Prof. Goss 
show that from 45 to 50 per cent. of the 
evaporation occurs on the firebox surfaces 
with moderate capacity and some 35 per 
cent. when forcing. 
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sure between a handhole or tube piate 
and the boiler shell or header. The 
steel casing forms a metal-to-metal con- 
tact between the header and the tube 
plate; consequently there is nothing to 
adhere to either, and when the joint is 
broken, the gasket falls off, leaving a 
clean surface. This eliminates scraping 


EXPLOSION OF THE RADIAL STAY FIREBOX BOILER 


United States Firebo~ Co. and provided 
the means for carrying on these expen- 
sive and important tests. 


Asbesteel Gasket 


This gasket is made up of asbestos in- 
closed in a steel casing and in suitable 
sizes and shapes to fit the handhole and 
tube plates of water-tube oilers. 

It is suitable to use as a union gasket 
and also for Van Stone joints. The il- 
lustration shows its application to a 
water-tube boiler tube p'ate. 

As the gasket is compressible it is 
squeezed flat when brought under pres- 
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Fic. 6. BROKEN VIEW OF THE JACOBS-SHUPERT FIREBOX SHOWING 
CONSTRUCTION 


Asbesteel~~_ 


POWER 


ASBESTEEL GASKET ON TUBE PLATE 


and cleaning the plate or header. The 
gasket is manufactured by Faul & Tim- 
mons, 286 Ellicott Sq., Buffalo, N. Y. 


Regrinding Double Disk 
Gate Valve 


This valve is a combination of the 
globe-valve seat and straightway body 
which can be reground without removing 
the valve from the line. 

The double-disk feature, although not 
new, is so constructed that the valve can 
be used in any position without the faces 
of the disk and valve body constantly 
rubbing while being operated. 

When regrinding, the bonnet and work- 
ing parts of the valve are removed from 
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the body. The valve disks are detached 
from the head and, one at a time, are at- 
tached to the bevel gear A. The grinding 
fixture is attached to the body, as shown 
by two bolts, allowing the adjusting nut 
B to slip on the shaft. The disk will 
readily find its seat and the adjusting 


REGRINDING VALVE 


nut is then tightened to allow the bevel 
gears A to run freely. 

As the opening in the upper part of 
the body is but partially closed by the 
grinding fixture, the disk can be seen 
and plenty of room left for inserting the 
grinding mixture on the seat. This valve 
is the invention of F. K. North, Potts- 
town, Penn. 


‘Ideal’? Corliss Valve Engine 


One of the first of a new line of Cor- 
liss-valve engines built by A. L. Ide & 
Sons, Springfield, Ill., is shown on the 
testing floor in Fig. 1. The valves are 
placed in the cylinder heads, to reduce 
the port clearances and minimize steam 
losses. 

The valve-gear is nondetachable, and 
the steam valves are operated by a posi- 
tive valve motion, Fig. 2, which permits 
the valves to remain in a closed posi- 
tion for one-half of the revolution, while 
the eccentric is crossing the dead center 
and reversing its direction of travel. When 
the eccentric crosses the other dead cen- 
ter the valves which are balanced are 
open. The valves are moving at their 
highest velocity when the eccentric is 
approximately on the quarter and is im- 
Parting the maximum speed to the ec- 
centric rod and connecting gear. They 
thus call for the greatest driving power 
when the most is available. 

The multiported valve-gear links are 
inclosed and submerged in an oil-tight 
case, on the frame of the engine, dispens- 


Fic. 1. “IDEAL” CORLISS VALVE ENGINE ON TESTING STAGE 


ing with the connecting rocker shafts be- 


tween the eccentric rods and the valve 
rods. 

The exhaust valves are driven by the 
ordinary wristplate motion because they 


the pins B and C through links as shown. 
The links D slide through the guide pins 
E which are fitted in bearings in the 
valve-gear case and cover. Fig. 6 shows 
the details of the links D and guide pins 


( 


Fic. 2. VALVE GEAR LINK IN CASE 


have .to be open during nearly one-half 
revolution and cannot remain motionless 
as long as the steam valves. The latter 
are controlled by a shaft governor and 


E. The rotation of the pins B and C is 
transmitted to the valves through the 
external lever arms and rods, shown in 
Fig. 1. 


Fic. 3. DIAGRAM SHOWING ARRANGEMENT OF VALVE GEAR USED ON THE STEAM 
VALVE 


the exhaust valves by a fixed eccentric. 
The steam eccentric operates the lever A, 


In the valve-motion diagrams, Fig. 4, 


the outer circles at the right represent 
the crankpin path and the inner, the ec- 
centric travel. In the top diagram the 


Fig. 2, within the case by an external arm, 
shown in Fig. 1. The lever A actuates 
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Fic. 4. VALVE GEAR MOTION DIAGRAMS 


eccentric is on dead center, the head-end 
valve is closed and at rest and the crank- 
end valve is at maximum opening. The 
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that shown, as the gear will work in both 


positions, as illustrated in Fig. 3. 
Typical maximum-load indicator dia- 
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Fic. 5. STEAM CONSUMPTION CURVE OF TEST ENGINE 


position of the valves and the gear at 
the various other points in the eccentric 
travel is shown by the other diagrams. 
The gear in actual use is inverted from 


grams from the 16x22-in. engine under 
test, are given in Fig. 7. The steam pres- 
sure was 147 lb. gage, speed, 200 r.p.m., 
and the mean effective pressures, head 
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end, 109.75 Ib., crank end, 97.29 Ib. 
er square inch. 

In Fig. 5 is shown the steam consump- 
tion of the test engine at various loads. 
The pressure was held as close as pos- 
sible to 150 lb. gage throughout the test, 
not varying over 4 lb. above or below. 
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Fic. 6. DETAILS OF LINK AND GUIDE PINS 


No correction for moisture was made in 
determining the steam consumption, as 
the steam was supplied by a water-tube 
boiler having no heating surface above 
the water line, and the superheater was 
flooded, to prevent superheating the 
steam. A separator was placed just above 
the engine throttle. As a further check 
against the steam carrying superheat a 


| 
Power 


Fic. 7. MAXIMUM LOAD DIAGRAMS 


thermometer was inserted in the cylinder 
steam chest and the temperature and gage 
readings taken simultaneously every five 
minutes. In each instance the observed 
temperature was about 6 deg. below the 
corresponding temperature of saturated 
steam of the observed pressure. This 
difference is chargeable to radiation from 
the thermometer cup and the exposed 
length of the thermometer. The indi- 
cator diagrams and water records proved 
that the load was held practically con- 
stant, as the planimeter readings did not 
vary over 2 per cent. in any case and the 
water records checked equally close. 


Platt Iron Works Reorganiz- 
ation 


In July, 1911, the Platt Iron Works Co., 
Dayton, Ohio, went into the hands of re- 
ceivers and its affairs have since been 
administered by them. Under the plan of 
reorganization, recently indorsed by a 
large majority of its creditors, ample 
working capital for development and im- 
provement will be provided. The neces- 
sary amount has been subscribed and is 
mow available. 

It is estimated that the net manufactur- 
ing profit, from July 24, 1911, to Mar. 
1, 1912, without allowing for deprecia- 
tion above ordinary repairs and mainte- 
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nance or for interest on investment, was 
$47,672.96, or about $79,000 per annum. 
It is believed that upon reorganization 
and under competent and aggressive man- 
agement the volume of business can be 
largely increased and certain economies 
ef operation effected which will ma- 
terially increase the annual earnings of 
the property. 

The failure was brought about through 
borrowing large sums, wholly or partially 
on the faith and credit of the company, 
no substantial part of which was used 
for its purpose or benefit. The present 
organization is believed to be a valuable 
asset which should be preserved, and 
in the judgment of the bondholders and 
creditors, their interests will be promoted 
through a reorganization rather than by 
the sale and liquidation of the properties, 
the dismemberment of the plant and the 
practical abandonment of organization and 
good will. The plan is designed to give 
the new company a working capital of 
approximately $300,000. 


Lima N. A. S. E. Con- 


vention 


On June 20, Lima Subordinate As- 
sociation No. 21 of the National Associa- 
tion of Stat‘onary Engineers began its 
state convention in Lima. It was intended 
to have a three-day session, but the con- 
vention adjourned at 12:15 o’clock on 
June 21, as many of the delegates were 
anxious to return to their homes. 

The convention was formally opened at 
10 o’clock on June 20 in Memorial Hall 
by Chairman J. F. Reed. of the local 
executive committee. The Rev. G. W. 
Watson delivered the invocation. Mayor 
C. N. Shook in welcoming the visitors 
spoke briefly of the great progress made 
by the stationary engineers and of the 
moral influence of the organization. 

State President John J. Coughlin re- 
sponded to the mayor. The association 
was not, in the usual meaning of the 
term, a labor organization, said Mr. 
Coughlin, but it was accomplishing its 
purpose of raising the stationary engi- 
neer to the highest standard, making him 
more valuable to his employer and pro- 
moting the safety of the public. 

C. H. Wirmel, chief examiner of steam 
engineers, who represented Governor 
Judson Harmon, spoke of the advance- 
ment in stationary engineering through 
the efforts of the N. A. S. E., which had 
been instrumental in having license and 
inspection laws enacted. Other states, 
said Mr. Wirmel, are copying the Ohio 
laws. Under the influence, education and 
requirements of the organization, sta- 
tionary engineering had been raised from 
a drudgery to a profession. 

Prof. D. D. Ewing, of the Ohio North- 
ern University, responded briefly. On be- 
half of the Lima Progressive Associa- 
tion, E. J. Maire, its president, also wel- 
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comed the visitors, expressing the ap- 
preciation of the business men of Lima 
for the honor of entertaining the engi- 
neers. Judson Pratt, a delegate, outlined 
the objects and high attainments of the 
association. He was formerly an organ- 
izer in Ohio and the N. A. S. E. repre- 
sentative when Lima Local No. 21 was 
first instituted. He referred to the heroism 
of the “Titanic” engineers. “These men,” 
said Mr. Pratt, “did not seek an excuse 
to go on board the rescue ship ‘Carpathia’ 
—they went down with the ‘Titanic’ with- 
cut leaving their posts of duty.” 

John Lawlor, a pioneer stationary en- 
gineer of Lima and one of the oldest 
members of Lima Local, welcomed the 
visitors on behalf of the Lima organiza- 
tion. Anthony Dietz, of Cincinnati, gave 
an original toast to the ladies of the 
auxiliary. 

John Roberts, of Cleveland, a member 
of the state organization and the father 
of the stationary engineers’ license law, 
dwelt at some length on the high objects 
and attainments of the order. 

The business of the final session on 
June 21 was concluded by electing the 
following officers and selecting Toledo 
as the convention city for 1913: 

T. T. Synett, Dayton, Ohio, president; 
John E. Radigan, Cleveland, vice-presi- 
dent; W. D. Spangler, Lima, secretary; 
John Wirmel, Cincinnati, treasurer; 
Charles Flenner, Hamilton, Ohio, con- 
ductor; B. A. Held, Toledo, doorkeeper; 
T. E. McFadden, Columbus, state deputy. 


EXHIBITORS 


White Star Refining Co., Crandall Pack- 
ing Co., Strong, Carlisle & Hammond Co., 
Keystone Lubricating Co., Standard Oil 
Co., Diamond Power Specialty Co., Cling- 
Surface Co., Westinghouse Electric & 
Manufacturing Co., Vulcan Soot Cleaner 
Co., Knopf & Johnson, National Engineer, 
Ohio Grease Lubricant Co., C. E. Squ’res 
Co., Fairbanks Co., Quaker City Rubber 
Co., Automatic Steam Trap Specialty Co., 
Jenkins Brothers, Hooven-Owens-Rent- 
schler Co., William Powell Co., American 
Steam Gauge & Valve Manufacturing Co., 
Lagonda Manufacturing Co., Greene, 
Tweed & Co., Garlock Packing Co., V. D. 
Anderson Co., Lunkenheimer Co., Cle- 
ment Restein Co., Wickes Boiler Co., 
H. W. Johns-Manville Co., Dearborn Drug 
& Chemical Works, Hawkeye Boiler Com- 
pound Co., Anchor Packing Co., McLeod 
& Henry Co., Home Rubber Co. 


OBITUARY 


WILLIAM NORTHROP 


William Northrop, president of the 
Virginia Ry. & Power Co., Richmond, 
Va., died suddenly of heart failure on 
June 11, 1912, at his home near Forest 
Hill. Mr. Northrop was born in Penn- 
sylvania 43 years ago. He was educated 
at Philadelphia and at the University of 
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New York. Shortly after graduating, Mr. 
Northrop accepted a position with the 
Philadelphia & Reading R.R. 

The Richmond Passenger & Power Co. 
and the Richmond Traction Co. were con- 
solidated in 1902 and the control passed 
in 1902 to the Gould interests. Mr. 
Northrop was assistant secretary-trea- 
surer until 1904, when he and Henry T. 
Wickham were appointed the company’s 
receivers. On July 1, 1909, the Virginia 
Ry. & Power Co. succeeded the Richmond 
Passenger & Power Co., Mr. Northrop 
being elected president. He was also an 
officer in several other companies. He is 
survived by a widow. 


SOCIETY NOTES 


The headquarters of the American So- 
ciety of Heating and Ventilating Engi- 
neers during the Detroit convention on 
July 11 and 12 will be at the Hotel Tuller. 

The Massachusetts State Convention of 
the N. A. S. E., which takes place this 
year at Northampton, July 11 and 12, 
promises to be larger than any yet held 
in the state. Earnest work by the various 
committees has perfected all of the ar- 
rangements. 


PERSONAL 


Frank Salomon, president of the Otto 
Gas Engine Works, Philadelphia, Penn., 
sails on July 4 for a six weeks’ trip in 
Germany. 


O. D. Dillman, formerly in the main 
office of the H~-ven, Owens, Rentschler 
Co., Hai....0n, Ohio, has been appointea 
assistant manager of the Chicago branchi. 


Edgar D. Sibley recently resigned as 
assistant to the superintendent of power 
of the Brooklyn Rapid Transit Co. and is 
now associated with W. G. Clark, con- 
sulting engineer, New York City. 

D. L. Fagnan, for some time an erect- 
ing engineer with the De La Vergne Ma- 
chine Co., has been assigned to the Cin- 
cinnati office of that company in charge 
of sales for the De La Vergne oil en- 
gine. 

Paul M. Warburg, of Kuhn, Loeb & 
Co., New York City, was elected a di- 
rector of the Westinghouse Electric & 
Manufacturing Co., at the annual meeting 
in East Pittsburgh. He succeeds Charles 
A. Moore, resigned. 


S. G. Meek has been appointed assist- 
ant general manager of the electrical de- 
partment of the H. W. Johns-Manville 
Co., New York City. He has been with 
the company as special representative in 
this department over 15 years. 

Samuel Insull, president of the Com- 
monwealth Edison Co. of Chicago, re- 
cently elected a director of the Pacific 
Gas & Electric Co., of San Francisco, 
was given a banquet at the Fairmont 
Hotel, San Francisco, on the evening of 
June 14. 
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Moments with the Ad. Editor 


Vol. 36, No: 1 


Charles H. Parson, treasurer of the Parson 
Manufacturing Company, sent us a letter re- 
cently which we are reproducing here because 
it is another definite example of some of the 
things we have been trying to point out on 
this page. 


Mr. Parson wants a “‘prize.”’ 


Not because he needs it but because he is 
the kind of a man that when he goes into 
something in the shape of a contest he likes 
to win for the sport’s sake. 


He writes us as follows, with his letter 
headed— 


“Does ‘Power’ advertising pay?” 


“In response to your original suggestion of 
advertisements that attract attention, we at 
that time wrote you advising that we thought 
our advertisements were reasonably strong 
and attractive and gave our reason. You 
didn’t send us any prize but it may interest 
you to know that the following are facts: 


“In February we received an inquiry re- 
garding the Parson . * "iector, to which we 
replied by mail as the point was nearly 2,000 
miles distant. On receipt of our. letter and 
booklet we were favored with a night tele- 
gram asking price and giving details. On 
March 14 we closed the order and on March 30 
the material was shipped with working blue- 
prints. May 5 the material had arrived and 
on June 4.in response to our statement, and 
«. request for their advice as to whether they 
had. any difficulties in erection, we received 
the following reply: 


“ ‘Everything in, working satisfactorily. 
Will send check to cover in a few days.’ 


“Your Mr. Robbins was shown this letter 
which happened to arrive on my desk at the 
time of his visit, and can bear witness to the 
authenticity of the statement herein mention- 
ed, although names have been purposely 
omitted because we have neither asked for 
nor received the consent of our customer to 
use the letters above referred. 


“On reconsideration, if you find that we 
have won a prize, send it along.” 


__ We didn’t offer any prizes, Mr. Parson, but 
if we had you would have undoubtedly won 
one with this letter. 


We did offer to pay for those letters which 
were printed and this one will be paid for. 


You readers of ‘Power’? may not know it, 
but one of the hardest things a publisher has 
to do is to extract definite information from 
an advertiser as to results received. 


Mr. Parson didn’t send us this letter with an 
idea of getting a prize, or being paid for it. 
He sent it because he was broad enough be- 
tween the eyes to know that this testimonial 
to ‘‘Power’s”’ pulling power would be appreci- 
ated and would be encouraging to the pub- 


lishers of the paper. 


There are two strong points brought out 
here, one for readers and one for advertisers. 


In the first place, a concern 2,000 miles — 


distant from the manufacturer found exactly 
what they were evidently looking for in the 
way of an ash ejector. Their night telegram 
and the rapid closing of the sale is evidence 
that they were in need of such a device. 
Their need was supplied through ‘“‘Power”’ ad- 
vertising. And they were just as well satis- 
fied to find the advertisement as the concern 
was to sell the goods. 


The goods are pronounced by them ‘“‘sat- 
isfactory.” Both parties to the transaction 
benefited. Way off from this part of the 
world some subscriber of ‘‘Power”’ has seen the 
wisdom of reading the advertising pages and 
has confidence in advertised goods. His con- 
fidence was not misplaced. 


The other point of view—that of the adver- 


tiser—is this: 


A large piece of power plant apparatus has 


been sold through the mails without the aid 
of personal salesmanship. As a general rule 
this is a thing which cannot be done. But, 
in this instance it was successfully accom- 
plished because the live wire who is a subscrib- 
er to “Power” knew that he could gamble on 
anything which appeared in the advertising 


columns of this paper. 


Remember that it pays to read advertising 
and buy advertised goods, because only reli- 
able goods can be continuously advertised. 


An advertising bluff-is called quicker than 
any other. 
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